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/ The 'Javy MI system represgnts the most outstamdmfy large computer

< based, 111(11V1dua112ed mstructlonal systen developcd to date. There

-

~

1

arc scveral TEAsOons for tlns 1m)ortzmt achlcvement First and foremost

t‘xere has been and continues to be c:«enplary tramlng effectlveness ‘
within the system. The 10g15t1c amlcvcnent of a corputer supportmg
in excess of 3,000 students in multi- 51tes represents a first in this
fvie\\\.' A more dramatic achievement is tue cost beneficial outcome -

_a savings of $10.2 ‘1111101 during” I‘Y 75, a savmgs rarely: found in the
‘initial life cycle of a trallrn:é systcm. - Finally, t 1e Navy C! systen
has enabled mstltutlonal mteorétiorl of Navy teclmlcal training

into comon practlces and stylcs while ac uejvmfr 1ts own umque

" benefits.

'I"lc developpent performances data y1e1dc to date by the Navy CNI

/ I3

systen provides - Zsstronq quantltatlvc arguient on its benalf First
yielded significant Cour,se reductions ,rang;mg fronm

J
~ the %‘HI system 17
g ) .

24 to 30 percent with a mean of 43.6 percent. This has yielded a $10.1

million saving ~i\n student salarics. Sccond, the effective redu‘ction
\ 1

in.on- board students has allowcd foi' an associated reductlon of 23
percent in 1nstruct101m1/support personnel Wth has ylclded savings
of 51.7 million. I"urd the (,II training \approach yields significantly
better end-of-coursc perfomz_mce levels while the att1tudes of- student_s
tend /to-be more positive. In tunr, tl.xe Q1 system has significantly
lowered the attrition rate, to somewherc between 4.5 and 11.1 percent.

A

This Nas yielded épproximately 550,000 in savings for Y 75; this

e




should increase as the system is expanded Finally, the‘ooinputer/ o
mplementatlon, as currently bperatmg and in terms of the ao:{uisulon .
of the Honeywell system for expansion, has yielded savings in both the .
wcompeti,t;ive rocurement’ 1ts\elf and the potential for expanded capa- , o
~b111ty o _ i
In terms of the mst:.tutlonal training processes, the CMI system

.has effectlvely mtegrated both personnel and operational procedures. .

N

For example, the learning center supemsors and 1SD personnel mo
are highly comnitted to MI's nnplementatlon and operatlon peroeive . ) v
its approach to md1v1duahzmg the training procesl as most success- -
fu_l.' The: attltudes of the personnel mvolved are ’highly positive,
thereby greatly benefiting the system's effectul\[e 1mp1ementat10n and
success. {. '“ ’ L |
'I'he Navy system also represents an outstanding example of how an |
R&D act1v1ty culmnated in frult10n of an actual tralnmg operation. -
The research climate, shared c1v111an and uniformed personnel a |
commi tment to sm\‘n&;’d trainmg des1gn, and an adaptlve approach to CMI
systems goals: undoubtedly ‘allowed it to move from the RED phase to
- fully operational status in less than 5 decade -‘@Compaired to the _ ' /
Umverslty of Illinois, PLA'DO system and the Air Force Advanced Instrug-
~ tional System Navy OMI ‘is the largest and seems the natural candidate
for both expansion and further elaboration m the future While each
of these three canputer based systems has its own unlque purposes R
goals, and Jmplementatlon charactenstlcs. the Nm@(}ﬁ system is
" yielding perfomance and cost beneflts_that are especially attractive.

in the mid '70's.
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PEENTRREES

The . future of .the Navy MI system 1s already ‘designed.

It sHéll

grow to support 17,000 students by 1980.

Durlng ‘the course‘Pf this

study, new enhancements have been 1dent1f1ed

Instructlonal strategies

and 1nstruct10nal system development act1v1t1es can g1ve a sen51b1e

nfu51on of proven RGD prototypes whlch would be h1gh1y cost bene- .

'.ficial dumrﬂg the comlng years fhus in a sense, thlS monograph ends~

where it beglns that 1s, in a_ reallzat1on that research and develop-
ment can again contrlbute to this outstandlng system Wthh fortunately
has been deslgned to infuse~new 1deas and concepts while maintaining

its high cost beneficial impact.

s

o
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THE NAVY QMI SYSTEM: CURRENT STATUS AND POTENTIAL

.

(HAP'I'ER 1.  Introduction to the Naw S CMI System '

During the past +half decade Navy techmcal tramlng, espec:;ally

within 1ts air am, has developed the largest computer based training

- system in the world. The bas1c purpose of this docunent is to provide

\ -

a descr1pt1on of this QMI system to include its. history and its future

E .potentlal A report has not been forthcommg due to sthe docunentatmn :

hconcem;ng the Navy QMI system being embedded in vanous official

- reports. The purpose of thls monograph is to prov1de a coherent

.

-description as reflected by ﬁ& following ob;ectwes, .

- . - “ 5 - . \'

~:Study ObJ ectives

l. To describe the current status of the NQQ' QMI_system and to

‘relate thls to its RED origins, its current climate, and its likely

future evolut1on The pr1mary purpose is to describe the system, past,

present ?nd future This is considered crucial so that 1nd.1v1duals

can see that the system is growmg not only in terms of numbers of

- computer components, but in temms of training sophlst1cat1on and

" complexity.” More Jmportantly, the Navy CMI has had a climate, both

R and D and operat1onal that has fac1l1tated its adaptatmn and

positive accomplishments. 6 1 o ‘ o

2 To identify QMI training pgrformance outcomes, as well as 1ts

'oost benef1t relat1onsh1p_s for Navy Techmcal Trmw To adequately

assess a technologmally based training system. .one has to cmsi.der its

&

(N

e
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N
training perfommance outcomes -- learning rates, attrition rates, and

general outcome perfommance levels. "These, in turn, shall be related

to the costs of the s)'rstem,. especially as cmnpered with’ such alterna-

‘tives as_conventional instruction. In order to broaden the base for /

. v1ew1ng the Navy QMI system, the purposes and operatmns of the A1r

Force Advanced Instruct1ona1 System, Lowry Air Force Base and the
PLATO CAI system at the University of Illinois, Champaign, Illinois

shall beweJ_cmnined.- The purpose of these comparisons' is not-to c‘loc:u-~ :

\ ment that the Navy CMI system is the most cos/t-effe’ctive , since each
_of _them has differeht ty'pes‘ of goals, but rather to fardvide the reader

“with some mdr.standing' of how the Navy-mf° sYst_em fits into the

growing world of technologically’ basedxtraining systems. 1

3. To 1dent1fy future Na!y tralmng alternatives which can be:

mtegrated w1th1n the CMI systei. As indicated, the Navy 1s comitted

to allowmg for bcth -a growth in size of the“’ system and, more 1mpor- A

‘tantly, an increase m 1ts soph1st1cat10n and complenty where appro-

priate. Appropnateness shall be Judged prmarlly 1n terms of cost

benefit relationships thus, the Navy CMI system. reJects no speafic

ra.mmg st;rategem but rather views them all as components to be ,,4

mcorporated in the futufe for active pursult of the most effective

, megns of tra}nmg its persormel.  We tum now to a descrlptlon of Navy

oI ‘ )

B ) 0 -

Navy CMI .
.CMI has_been in R&D process for several years. - It is ‘an ADP

st Moo

Py

j’system w}uch prescrlbes a course "of study md1v1dua11y ta1lored to each

student with enpha51s. placed on frequent test1ng and evaluation. The

. o .
EY o oo
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' student in (MI systéms does not, however, interact directly with the -

E system as frequently as he would in other fully automated leaming

systems. The (MI system prov1des the student with lesson guides and
assignments wh1ch lead him through individualized instructional modules

- w}uch may utilize several media ranging from programmed instruction

booklets to a_ndio visual materials. Upen o‘ompletion of a leaming
module the student is tested; ‘the test is graded and the results are ‘
evaluated by the system. A product of this evaluatlon is additional

‘lesson gu1des/ass1gm|ent.'s based on the student's test knowledge at

‘that point. The student receives only the. information necessary for

satisfactory achievement at a prescribed level:

\ These MI modules may be progranmfed at two or more levels of '

dlffﬁlty In addltlon, mstructlon may "be adapted to the mdividual
requ1renents \of students by three other ‘means, namely, renechal loops"*
within. a mdule, reWatmg a module if it is not learned ;adequately

the first time, and branchmg w1th1n a module in response to student
answers at certam check points. It should be noted also that inda*“
vidualized instruction permits each student to progress through the
course as rapidly as he can. - This dlaracteristic of md.1v1dual pacing )
provides excellent opportunities for the use of j.ncentives to encourage
rap1d ach1evement of tra1n1ng obJectlves |

At ﬂus stage of development m the application of the computer

to Navx Technical Training, QMI gives promise of prov1d1ng an economlcal'

-and workable system MI is de51gned to prov1de cost effect1ve educa-

"nt1on to 4 large number of tralnees in the milltary env1ronment where

students train six to elght hours per 'day or multlples via double or

-~
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ti'iple shifts. Initially, eleven schools are being projeeted to

.utilize (NI ultlmately, twenty- four schools shall be involved (u1t1-

matefxpansmn has only network 11m1ts) Thesg schools represent many
varied d15c1p11nes but have .some smularlties, ' The schools normally
cons:.st of multlple classrooms. ‘At Navy Memphis, these classrooms are
housed in-one-story wood frame"(ulldmgs with approxmately five class-
ToOmS per bmldmg An a\rerage classroon w:_.ll support approximately |
eighty students (rahge is thirty to one hm_d;éd) 4 Within‘this context, -

clas'érooms will often be referred to as le,arhing centers and a""stude_rit ';s“w

. - 9 .
work area as his carrel. While assigned to his carrel, the student .
- will*;ierfom various ftxnctions and assignments to include: '-readin'g

_ texts, utlllzmg fllms and slides, })erformmg lab. e)q)enments takmg

A}

tests, performmg wrltten assignments, and other leammg procedures. ‘

During t}us learning process the student will normally have some

questions that require instructor aid. He will;also have many tes.ts’
and \;rritten assignments .that must be evaluated and s.c:ored;- The student
will also have to be direct‘egl to other as‘s”ignments i)ased' on his previous
responsesv. S"“qores wili then Have to be recorded and composites
ccmpiied. ) o Q

’ QMI performs the functions of evaluating .tests, seorin.g these
tests, determining resul't-s'," prescribir'lg the next assignment, and
recording and compiling gr:aides. (This is further ei@ﬁé in'Chapter
4.) By putting these administrative and other tas}cs on the computer,

the' instructor is available to more students and has more time to aid

each student.

. MI SLtem GbJectlves

~ M

In more quantltatlve t\mﬁ the following obJectlves have
2D
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attrition (rates of failure).

) CMI system, especially in temms of its phasmg from a RgD’ effort into .

" been speciﬁed‘ for the Navy OMI system (1) an average reduction m
the in-course time of students by 30 percent (2) an average reduction , |
*in instructional/support staff by,“20 percent; (3) an enhancement of |
end of course performance levels (this will be modest as there is only ..

a small margm for possible improvement) and (4) a reduction in course ’ )

Structure of the Report.

" Given th15 basic understanding of MI, we turn now ‘to consider suh4
sequent chapters oié? this report Chapter 2 presents the history of the
an operational effort‘ Chapter 3 presents the data concerning student ) a
performance, especmlly in terms of progress rates, end of course per-
formance rates and assoc1ated attrition data, the prime . obJectlves. . ‘ '} / ‘
_ Chapter 4 presents a description of CMI hardware and language -- past, o
.present, and future. In add1t1on the charactenst1c of the CMI language
* (software programs) shall be described and critiqued. It should be ,
noted that a very large computer procurement program }ias reached its o
conclusion while this report is being prepared Chapt T 5 presents
instructor functions in QMI, espec1a11y those re1at1ng to roles and
areas for possible addi tional contributions. Chapter 6 shall relate
" to the ISD course conversion process and asso¢13ted management problems.
Chapter 7 shall identify the cost benefits of the Navy o system. |
This will be, performed prmnnly mthln the context of a companson

with conventional mstruct1on md1v1duallzed managed 1nstruct1on (a

form of programmed instruction), and QMI. Chapter 8 shall-present a

~ ‘ i .
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context framework for large COmputer -based leammg)systems Chapter
9 shall 1dent1fy poss1b1e fu{ture potentials and altemat1ves for Navy
‘CM.I, especially those that fppy;aar likely to increase the cost benefi-
cial éffects. Chapter 10 shall provide a summary of the mﬁst signifi-_
cant findings yielded by this As_tudy.b u

e
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the contract support for. programed instruction research by ‘*Dr«;;v Glenn{

A

QIAPTER 2. Hisfory of the Navy|QMI System

. ] s + ‘ ' v . . -
The purpose of this chapter is to concisely describe the evolution

of the Navy O#l‘ system. The pri] cipal findirf'g will “emphasize how the

advanced development,- and ult' tely, into operatlo\n in less than a

decade. To create, implement, est, and evaluate a ‘system in less than
other technolog1ca1 /émnronment constraints of DOD It is primarily

for tlus purpose ' well as for the ed1f1cat10n of those who do not

know where Navy QI came- from th4t tlus chapter has been prepared

Early RED Efforts

" The his rical a.ntecedents t Navy M1 1nc1ude (1) the Teaching :

ion reﬂseay/ exemphfled y the ONR. sponsored work at Stanford,

Tex Illmols , ttsburg, MIT "Bolt Baranek and Newman ‘and many -

N

~

other ‘organizations and educat10na1 research centers (3) the establish- -

ment of the Navy Tra.mmg Research Laboratory (NTRL) ‘with a Branch
Office at Memphis-; (4) the mutually supporting mteractlons of ONR, -‘
' NTRL', -and the researc.h staff of the Chief of Naval Air Technical
Training, and (5) the establishment of the Advanced Development Objec-
tive for Educatlon and Tralmng (F- 4303X)

The earllest precursor of MI act1v1t1es (1950 's) can be traced to

_, Bryan, Office of Naval Research, to Dr. Douglas Mayo, Branch Chief for

”
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the Naval Training.Research Laboratory (NTRL). This early programmed

instruction _reseerdl_ p?‘ovided the conceptual framework-as well ai :
personne'l/ for ﬂre,development of O courses. During"th‘e early stages
of the QM project one could hardly discrimi'nate;-bet'.feen a prograrmned
instruction course (PI) and a corrxpu\ter‘nmmged instruction course (QT).
CNI\ moved vbeyond this in a very short period of time.-. .
\ Thev Office of Naval Research sponsored a training evaluational “*
project at I’Jas,tlington University, St. Louis (Du Bois, et al, 1970)
that prov1ded a c11mate contlucive for the development of the I =
systom by pla,cmn young scientists at HAS Merphis. In a general sense,
the efforts of Dr. Suppcs at Stanford University, in Lo’oltdng at 1argc~
student axrd data based drill and practice systems ,\u@s'/imortant.’ Also,.
the work of Professor Glaser of tlic University of Pittsburgh in looking .
at the integration o‘fv O'}I within a public sciiool setting allow.ed for
the early identfficatiﬁnwf many of the testigrn lorriStic requirements..
' /\lthough supported mdlrectly by ONR, those two were sponsored by
c1v111an agencies. Fmally, the ongomg CAI, 1L prOJeCtS at Ilor1da :
State UanGI'Slt}', sponsored by Project fhemls, Departnent of Defense,
and momtored by ONR contrlbuted in a concurrent effort to evolving
. - the efflca;mesof many of the proposed con;puter based tra1111ng alterna-
tives. Whi many other sources could Be c1ted it is evident that
all of se efforts provide a chmate for the tralﬁmg research and
developrrent of a clear understandmg as to how the first CMI system

®

~should be assembled. ‘This was obviously a cr1t1ca1 f1rst step in the

- -

phas % from R&D on into operation.:

‘»?9
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Advanced D_evelopment

r’ : .
In 1966 , the Assistant Secretaw of Defense for Manpower § Reserve
allocated $70,000 to initiate the C’!l project. The focus of this study
as on individualization and funds were provided for both QMI :implemen-[
/tatmn as well as camputer ass1sted instruction (CAI) e>q)lorat1ons o
.The QMI pl‘O] ect, as "directed by Dr\ Douglas Mayo, was '1‘n1t1ated | R
by the Chief of Naval Air Technical Training, Rear Admiral }: E. t
Christianson, at NAS, Millington, Tennessee in July, 1967.> It was
approved by the Chief\gf»Naval Air Training andrthe Ch1ef of Naval
"Operat1ons }Subsequent'ly, the. Nav;"s advanced develOpnent objectives
(43 -03x personnel and tra1n1ng) pmwded@the preponderance of funds -
\through.the d1rect1on of 1ts Chief of N7va1 Persormel for the GMI -
pro;ect Thus, the QII project in its formal sense was 1n1t1ated in
fiscal year 1968 ,as)a joint undertakm of the Chief of Naval A1r

o Techn_1cal Tramlng and the Navy Trall ing Research Laboratory Branch

: Offiee, Memph:xs It should be noted 1’1hat Dr. 11ayo held appo:;,ntments
in both of these umts Such ‘cTOSS appommeﬁ‘ts can be cr1t1ca1 in’

the early Stages of rap1dly moving a system through RE&D, advanced

/ By July, l969 the development of the \CMI Instruct1onal materials
f

_in the Aviation P»bcha:ucal Ptmdamentals School had progressed to the

development ;and on into operat1ons - {-—\ J

point (that it was fea51ble to extend . the MI \project to ‘the Aviation :2

’Q B
Famlh rization School. ThlS course was an m:entatmn to_Naval™Aviation ;[ ' .°

tax\en by all trainees ordered to the Naval Air\Technical. Tra1n1ng
' -Center, Memphiss from the Recruit Training Commands This amounted to

~an input of approxunately 500 tra;mees per week “The present .oourse

ot

! :
: . ] ‘, ' .\‘.9
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. reductionunder conditions of QMI of 2/3 or 67 per cent.

Joint Institutional Development R -

- coding mstructlonal CMI natenals

» - relatively ne\{ CAI language, called Coursewriter I

_audio tape capab}llty. Subsequent to tho 1nltlal contract, the

'3

L3

v

} . ’
was two weeks in length (originally six weeks) yielding an average time

-

a L

@

\
As is common to training research, a joint institutional develop-

ment was pursued. Mr. Bernard of IBM prepared the first concept~paper

that .lead to-a contract with State Technical Instltute of Memphis.

- The Memplds State.Uxﬁxversuy Computmg Center developed the computer

3

"sdftWare that supperts the QMI system.' In so domg, theyl‘“ilsed an IBM

360, P'odel 40, complf{ter with am IBM 2780 terminal. Thl‘; tenn.mz% is a*

relatively higa speed input-output dev;ce Vhich can d1rect thc learning -

- aEtivities of a much larger number of students than can be handled by a.

typlcal teletypewrlter terminal.

- . < )

pert s mdla selection and with 3551stance in prep‘armg and
P .

8
I3
b4

 The University of Tennessee Biometric Co:irpute?ehter adapted a

| I, to the CAI
requirements of the proj ect before the language was released for
general use. In addition, during the initial contract {vith't.he Univer-
sity of Tennessee, se\kerai hoers. of tutorial CAI instructional material
pert'aining to the Navy 3-M system were developed and tested. This work_
J.nvolved an IR 360 iodel 40 cpmputer mth a terhinal, IBH 1050V. This

terminal consists of d teletypewrlter‘ and has a random access slide and»




1

. e
B1ometr1c Computer Center contmued to supplement the project in-house

€AI capability, as needed with a remte terminal located aboard the

*Naval Air Station. The fmdmgs ‘from this research indicated that CAI

should be delaJyed for implernentation within Q. Such early J‘fnvestl— |
gat1ons allowed for greater competence in- pursulng the test sheet
oriented CMI termmal (which 1s a conpromlse CAI terminal) than that.'
thpically found in larger remote batch temlnaLm QM. Thus, Dr
Douglas Mayo and Dr Larry Harding led the QI system into its docu—

mentable state Wthh provided enough eV1dence to allow for authorlza—

tion and funding as an operat1ona1 resource for CNIT. ‘Dr. Kirk Johnson

assumed the respon51b111'cy for basic research w1th1n the project. It
should also ‘be noted that their “research. and ‘that of their colleagues
(Charles Tilly and Chief Petty Officer O'Neil) provided 'exteﬁsive‘ |

evidence concerning how appropriate ‘QII ~re—design’s could be ptirsued.

Additionaily, Mr. Robert Potts provided the first file structure 'design‘
- ) N . - \

for the system.

CMI Personnel '

Within th1s prOJect the mix of civilian and unlformed personnel

types was quite facﬂltatmg. First, there were the c1v111an training

‘researchers as represented by Dr. Douglas ICIay'o Dr. Larry Harding

and Dr. Kirk Johnson, Dr Johnson fostered the research to action B
mterf4ce Dr/ Hardmg, Stuart Carson, and Phillis Salop were respon-
sible for the G\II dévelopmental work (Naval Training Research
Laboratory) . Perhaps more Erportantly, Itr Charles T111y, M. Robert
Potts and amsocmtes R ClVll servants within the computer support world
of the Navy, ass1sted in the u1t1mate mplementatlon of both the

' ALKD
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advanced development and the operational computer| system. "In reference

L

to the conversion of instructional material ther\were both civilians,
primarily from Memphls State Un1ver51ty, and Navy personnel. Some of

these \Iavy ISD spec1a115ts contmue to contrlbute t this time; con-

/

t1nu1ty of this kind is mvaluable

5 ! N
¢ . Yo )
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QVATEGHTRA submitted an interim report ‘on 26 October 1970 seeking

Operational System

approvai of the (MI eystem' v‘_ an operational el;ement wi-thin’Navy

. ) N .
training. The Chief of Naval Air Tra1n1ng and CNET -approved, thlS
action and advocated the (MI system to hlgher comand levels. Captaln

Bruce Stone and Dr. Worth Scanland sponsored the computer based cost

"effectiveness simulation (CMI became'cost beneficial after N>~4.3\00) and

formulated the basic ratlonale for the dec151on to go @acrational .

«"I'}ns rwas\' approved by the CNO on 5 February 1971 The cost Just1f1cat{on

data cIearly mdlcated the advanced evolutlon of this CMI system. (See .
Chap_ter 7. A br1ef sunmary of thl‘s data should convince the reader.

Like industry, but'unlike wniversities and public schools, the

A

amed forces pay their students to ‘unde'rgo‘ training, that is , they"

continue to pay the students' salaries while they are in training .
‘status. .Time saved through more efficient training procedures permits

’

an increase in productive manpower in operating umits, or reduced

-

~overall ‘manpower requirements iithout reducing the number of personnel

in opérational wnits. Certain facili,t)? and material costs often
accompany reduction in‘course lengths, b'utAonly personne_l costs are

included in the present figures. ﬂre_following ‘two paragraphs describe

3

the cost avoiddnce feature as envisioned at that time. '
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'I'he reductlon m average course length that is expected for

exanple for the Av1at10n Fundamental Course is, for example from six
weeks to two weeks and for the I\iechamcal Fundamentals Course from
three weeks to two ‘weeks. (These two courses are currently combined
kinto one, AFAM.) .This results in _annual‘savmgs of SOQ.man years‘ and ;
175"man years, respecti\ie-ly. At an awerage sala»ry for pay gradejE-}S '
of $3520 per year, this comes to $2,376 ,O_OO': To this figure .'sh_o'uldbe
added the salari\es of 32 ins&'uétorsﬂmo will not be needed in' the o
shortened courses. At $7, 460/ the ‘average salary of pay gradé E-'8 -
' thls savmg comes- to $238 726 Summmg the student /savmg and the '
‘ 1nstructor savmgs we have a total gross saving of $2,614 720 per year. |
'I'he hardware reqmred for the QMI sk‘%tem should co'st about $336,000 -
4 per year if leased and installed at the Naval Air Statlon , Memphis
(see, Chapter 4) Computer operatmg personnel costs would appronmate
~ $130,500 per year When the hardware and personnel costs are added to,
the $12,000 per year 7or supplies’ and mlscellaneous expenses is added
to the total cost comes to $478 SpO per year., Subtractlng -this cost
| from the gross savings of $2,614,720, results in an estlmated net' annual
J"‘saving of scmething over $2,000 ,000. 'I'he above flgures‘wereutlhzed_
for the initial: justification to the CNO /‘7—'/r R
Computer hardware and’ operatlng personnel requ1rements for M1
and other AP applications were set forth 1n the CNATECHTRA Command/
Management Information S'ystem plan submitted to the Chief of Naval Air
~ Training on 28‘ May 1970 and subsequently forwarded. to the'Chi.ef_ of
Naval dperations. ‘This plan included’instal‘lation of ADP equipment’ at
the Naval Air Station, Ivlemphis on 1 Jul'y,v19_75, capahle of handling (MI '
requii‘e‘nients'.’ ' - | _ . ' |




IIowever, subsequent efforts to galn resource (flscal) support for

v operationalizing and expanding the system were unsuccessful at the ~

I3

CNO/OSD levels because of the mlsconccptmns at, those levels of the .

appllcatlons of computers to. tra1n1ng On a succeedmg occasion for
¢ the presentatlon of arguments in support of ADP equlpment for the Qv
operatlonallzatlon-- the CNET sponsor Dr. Worth Scanland presented to.

the CNO/OSD reviewers the pos1t10n that the management of high student

. 5 A
+ density 1nd1v1dua11zed mstructlon created'vSuch large requlrements for

-mfomatlon and data processlng that the only way in Whldl such

- mdlnduallzatlon was pOSSlble was throunh the appllcatlon of modern -

N

/
ADP techniques Couched in these tems ' the requ1rement for /’éDP

. - lsupport could be defended in the same context as other ADP requlrements _

rather than in the Context of an mstructlonal med1at1ng deV1ce. The
‘ resources weré approvedmth no further dela*ys , and the long process';’
,i R - ‘\\' .

of ADP equlpment acqu1S1t10n was a'Bie to cormencc o ? N
e h

Finally, the course converslon took place in the Basic Electronic -

and Flectr1C1ty Schc)ol Navy. personnel along with Mr. Charles Tllly, '
prov1ded for a s @gnlflcant re-design in the termmal equ1pment for the
' ) H
'vlearnlng centers. “This use of shect or1ented test op- scann1ng deV1ces

a CRT, and a low cost impact pr1nter has contributed 1nvaluably to the

smooth operatlon and growth of t‘us system as well as its enhanced

tr

cost. ef fectlveness

As or1g1nally des1gned by the R and D group, a remote batch termlnal

(high speed card reader and line pr1nter) was UtlllZed by havmg human

o &:zgx: - o

messen[rers from each center. The cost, timé delays and tendency for -

queuing from this »conflrruratlon was. unsatlsfactory The Tilly proposed

terminal conflguratlon resolved these problems and enhanced the system | .

N
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response time by smoothing. the input distribution.

";ConclusmnsL - oA

The Navy CHI system is an outstandmg example of how training
research and development can be brought to fru1t10n in actual tralnmg
operations in less. than a decade Thls was mmeasurably aided by the
research clxmate, shared personnel reJectlon of urrproven tra.mlng
Qtaltematlves, and a oonmutment to- r‘_he o syster(g_c'ﬁrs . o :

28 The mix’ of cw111an research psychologlsts (pr1mary managers) ,

'\_ﬁ-Navy persormel “aid un1ver51ty pcrsonnel prov1dcd the r1chness and

*:\ ¥, LI

"‘/“Cr1t1ca’1 mass 'so. necessar)’ ‘to the design, validation and operatlon of e

1-»

asystem R
~ : o4 N Vo

"3, The QI resea‘rch effort yleld three immediate outcomes ; .

i,’u t’. .

(1) a prototype G‘II system " that. requu‘ed further design, (2) a delay

4

in CAI mplemen‘catlon unt11»':cost Justlflable and (3) a 51gmf1cant

)

reduct10n in course tra.mlng time that JHS&%il‘ed movmg into operat1ons.

Obv1ous1y, approprlate research can be initiated at any tme

¥
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G{AI’I‘ER 3 Student Performance In ‘Navy (MI

A# indicated in the. mtroductmn to this mnograph there are

. two p}‘mupal objectives for theé Navy QMI system. These are (1) a 30
perosnt reduction in trammg time for students and (2) a 20 percent
reducticn in 1nstructor/support personnel requlrements As corollary
objectives, - there is the intent (3) to 1mprove the level of end of
course mastery and for (4) a reduct1on in course attr1t1on or student
failures. Each of these ob3ect1ves shall be reviewed in terms of
current available data These data were gathered durmg the last 30
days from the (ML system as well as from pr1or studies which weré
completed within the last 12 months | . ‘

1 -

.Time 'in Course - S . \ . -

The data of three (MI courses currently in operation came from
three vsoux;ces. (1) currently enrolled students (early April, 1975),
(2) cumlative data from the July-December, 1974 period, and (3)4m-
parative data on an 'experimental study at Gren*‘ Lakes ( "Fox;native '

'Evaluat1on of An Experimental BE/F Program," Flshburne and M1ms March
7. 1975). There are three courses that contnbute data (l) Basic Elec-
tronics and Electnc1ty (BE/E), (2) Aviation Fundamentals (AFUN), and
’ (3) Av1at1on Mechamcs Jet (ADJ) (Tables and Figures shall indicate

v oev
these gmups appropriately. )’

: For the three courses, Figures 3. l 3 2, and 3.3 present a com- *°
panson of the (MI mean accumulative time per module as contrasted with
thegpnor fixed conventmpal mstructmn time. ('I‘he tifme for the C1

course units has been smoothed as to minor unit to unit vanatmns.)

i
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*As indicated in Figure 3.1, student progress time through the OMI
~ BE/E course is significantly and progresséyely less thant}%at of the |
mmtiomlly taught BE/E course. (Thé computer module numbets are - :
” -‘V“' net exactly equivalent to the content units duewtlo segmentation of |
” laMe content units and large exams.) Not1ce that the final segment of
’ the OMI BB/E course is completed at 159 3 hours while the convent1ona1 _

.' mstructmn is completed at 210 hours. While the absence of 1dent1cal - ot
? _mstructmnal segments prevents a module by module companson of the |
two versions of the BE/E course the projected linear relatlom}up of

tne conventional instruction serves to 111ustrate the contrast with OWI
leemse, t)ns ~re1at1onsh1p in much’ greater contrast is shown ror .
P representative tracks of the AU and AFUN courses in Figures 3.2 and N
- 3.3, 'I'his ~i11ustra‘1tes that there shalll be a range of COurse- t1me
mductlons that center somevhere between 35 and 45. peroent
ﬁ\f' For more detailed within-course outcomes, a contrast of a textual
.;,} (readmg) only treatment as opposed to anveudlo-nsual tranung '
treatment w1thm the ARUN course ‘is also pres%; =4 in’ Figure 3.3. As 5
; is commonly found the read.mg course vers1on is shghtly faster. For
the brighter students, textual vers1ons of a (NI course are undoubtedly
~ the best. Aud10 visuals have a place for the lower category learner
-and for those perfonmmce SkllIS requlnng v15ual demonstratmn.
“ ,. Table. 3 1 presents these percentage time savmgs in quant1tat1ve
| “form. Qt{vmusly, a statlstlcal test is not requlred to confu'm the
51gnlf1/cant supenonty of the MI group.
leen the nature of'the samples ‘(all ceurse samples exwed 3000

smdents) and the co?s1stency across courses , (MI is obnously

A _} achievmg its planned objective of a 30 percent course reductmn.
. . e ' i // ] , 07
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a Table 3.1 . © o~
Mean Course Time'-"Savings Via MI
. : %
| ‘ | *\/ L C
Conventional . ~ 3 1 .
. . Instruction . Percent ‘ _ (
Course - , Time MI Time - Reduction o
e “ T . @ k
BE/E ~ 210 hrs. - 159 .3 hrs. 24.1% . -
AFUN- 180 hrs.  35.45 hrs. g0.318 | .
AN 198 hrs. 118.2 hrs. 31,0%
Mean Total 196 hrs. 1104.3 hrs. 7 46.8%
' . :'. - )
Table 3.2

NUMBER OF INSTRUCTOR BILLETS ‘FOR FY 72 - 74

o - T .
Billet Description ~ | FY72 |  F(73 .| F 74
S , o~ .

ADS - NATTC Memphis |
1 -Authorized | Yoo | 64 (7.3%) | 55 (14.19)
| On-board | 66 | 66 (08) | 55 (16.7%)
AFUN - NATTC Memphis o |

Authorized - 116 |, 98 (15.583| 77 (21.48)|

On-board C | 13 | 96 @s.an)| 92 (4.0%)

N

*Figures in parentheses indicate ‘percent reduction from previws-'_year.

2%
0l de
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Instructor/Support Personnel Requirements ~

- ‘Table 3.2 presents the authori zed and cn-board numbers of 1nstructér
~ billets at two NATIC Mempﬁis sch0015'tran51t10n1ng into the (01 system
Yo frcm'FY 72 - FY 73, It is apparent that. 51gn1f1cant reduction occurs
| as QML p’/;resses in theSe schools Starting with thJ(basellne non-
computer managed AU course in FY 72, Table 3.2 reveals a 7.3 percent
authorized reductlon for FY 73 and a 14.1 percent authorized reduction
A o “for FY 74 This tgtal authorized reduction of 21.4 percent is approx1-
| mated by the 16.7 percent on- -board reductiaon actually achieved. -Like-'
the AFUN course experienced a-15.5 percent author1zed 1nstructor._"
,”blllet reductlon in FY 73 and a 21.4 percent reduction in FY: 74. The
total on-board reduction actually achle'ed for this. per1od was 32,4
_E V» - opercemt.  _p | T
’ , " Due to the creation of the BE/E course from portions of prev1ous
| A" school courses, -transitional flgures showing pj%gr0551ve billet
reéductions are not completely avallable. The BE/E course d1d however,,
‘achleve a 16.1 percent reduction op on-board instructor billets for
FY 74 For the two year 1nterva1 th1s probably approximates 20 per
cent 1nstructor course re&uctlon. ThlS can be observationally ver1f1ed
in that existing IMI course; require six instructors for a se§t1on of
students (N = 80) while QMI functions with only three instructors. In
75qme cases,.theésurplus instructors have been assigned to future OMI
_conversion functions rather tban being transferred offrbase.
' In terng of the second objectiVe,chere is a 23 percent overall
reduction in instructor personnel. As to ge discussed in Chapter 7,.

, ‘ this’yields a significant reduction in support persormel. It should
"“‘ﬁ.%. - : L ’ !

w -
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factor. : ‘ a‘{\ : a
, ' i

_ Students Under Instruction

theBE/E ADJ, andAFUN(MIoourses W}ulethegrowthf,}'

23

from July 1974 through January 1975 (excludmg Christmas

week is mpres%.he fluctuatmns from week to week a
slgn1f1cance. . ouslg the system is extremely flexibl in its
capalnhty The transition from a student load of 2160 during the
twenty - sucth week to 2843 in the twenty-seventh week is p irticularly
impressive. There are no other examples of a. computer based training
system that allows for expansion factors like this one. : 10g1st1c |

\
problems (e gy student reg15trat1on) aridi onentatlon reqmrements

£

have ..sr.ded to constram these computer systems. Tlns endence

supports the observation that MI's most immediate benefrcml contri- , -

bution is in sc chesl house admnlstrgtlve requirements.

o ‘ .
Levels of Learmning Mastery . . . ' y
Wh11e extensive comparatgve data. are tmava.llavle due to the absence .

of detailed records from the conventlonal courses, the Great Lakes Study

- (Fishburne and Mims, 1975) plus FY 75 accumlatwe BE/E datp can be

reviewed and camposed. Table 3.3 presents results for the performance )

1eve1 on the first attanpt at the final canprehenswe test (all students
are ultimately ranedmted to the 100 percent level) by conventional

¢
@
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v ' Figure 3.4 ‘ ‘.

Total Student Load for
BE/E, ADJ, and. AFUN CMI Courses
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- e -Table 3.3 :
Mean BE/E Mastery Perfonnanée Levels and
Oanpletlon Times For Conventional. Instmctlon
- IMI, and QMI Groups ; ‘
nstructional ———Wean Scores Yor Vean
Type .. 1st Pass on Final Completion
_ ' ' N . Camprehensive Test?* Times ('Hours)
“ qo . - ,.'. » - N
' CI - 50 79.30 o 214.458
Pl . ! ) . o - .
S omMr 50 77,69 : 1362 ‘
| oI 1556 =, 82.73 | 15247 o
S s | |
o < - : '
. - L peor7:t
S oy |
Mean Error Rates on Module Te_st@ for AFUN Course @ A
. Module' No. # of Items = %. Textual) 3 & (A\ﬁ 3
1 39, 2.5 3.74
2 ) S 1.71 1.69
3 o 16 L 2,12 ‘, 2,37
4 st 160 1.64
5 is ".98 - 1.19 g
-6 39 - 1.04 | 1.33
: ' . : _
¢ L7 47 5.6 . . 4.84
3 .27 s .35
9 .22 207 2.5 ' R
10 4 ' 5.33 4,76
& . :
1 50 .84 Q .92
12 25 - 181 1.53 ’;
13 43 145, 174
14 25 TN 44 /
15 39 . 2.5 2,83 . ' :
16 \ 45 329 3.47
: - Cong
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i_nstruétion, mstmctormanaged instruction (IMI is a form of programned
iﬁstmc_tion) , and OMI. As presented, the (M gfbup is superi_of in |
leaniing perfo ce ievqls (dnly studeqts who were. qualified for "A"
School ‘are hcluded) plus requiring lesgs’ learhing time.

I tumn, Table 3.4 presents mean error percéntages for module tests
in AFUN. These mean error rates indicate. that OMI is xoeed‘ing'a.go‘ ,
pe/x'cexit performance rate. Co(nsidering t}mée data plus the comparative

instructional approach data, OMI consis}tently yields sixperior learning

'asdanonstrated‘onthennastetytests.?' Lo T

§

Course Attrition

Unfortunately, CMI .as:qpppsed‘to CI training >a3:trit‘ion data is

unavailsble in a émrpgrable fofm, Since NAS,'Men_lphis is the only user

of OMI for the BE/E course up to Jq:mary, 1975, the attrition daﬁa for

the last half of FY 74 compare Instructor Managed Instruction (IM:I)%

at San Diegc; and Great Lakes with QMI tréatinents at Nbﬁgm is. Table 3.5
presents the attrition data by logation, attrition type (academic vs.

non-a_cade;nic), and men_t'a‘.lvg'rotms, I-1v. ,ObviouSiy‘, the (MI yfe'lds

- highly signifi \t lower attrition rates (for these sample sizes,

a difference of one percent is significant beyond the P less than .01
level). The percentage of reduction achieved by Qﬂ'ranges' from 4.5
b N . . B

percent to 11.1 percent. These reductions are both statistically

-

significant and, more m@dnmgiy, system significant in cost plus .

manpower terms, g ' \J .

General Observations : " \

-

In the development of instructional ’techndlogy and conputer based

26.
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‘Table 3.5, -

BE/E SCHOOL ATTRITION

(Jan-Jul 1974)

s
»  Great Lakes. - Memphis San'Dieg‘o
™ - oMI ™M
Pe'rcent,b’Flm (Sample Size) 2989 3210 2579
|ovERALL ATTRITION  * " - 17.94 6.8% . 11.3#
School Academic Attrition 9.6 2.2 . 9.8
45%{001 Non-Academic Attrition 8.3 g 1.5
School 5 I and IT Attrition 5.7 3.5 3.8 \
.|School MG III Attrition =9.,9 2.4 | 7.2
School MG TV Attrition o 1. 4 .3
School MG wﬂmmméAt_‘tritim 11 5 .8

%A1l attrition statistics are per,céntéfges of the total student flow. . -

v

N
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systems, there are no_ other examples like the Navy CMI System in terms

. . ' . D Lo
v . : RS = L
’ . . . LR
P & .
. . . N
”

of 1mt131 adnevemnt of system objectives. 0bv10usly the r 7 o
.1"’( ’
benefit mphcatlons-are highly pos1t1ve ‘To return to a mm tional

mstructlon approach would be exceedmgly costly to the Navy ven

)

this two-year performance period in wh1ch all obJectJ.ves have
attained or exceeded, future eocpansmn cuuld be even more cost bene;
_f1~c1al to‘the Navy. | / } B o -
' Cmc'lus'l'ens : . ‘ o
1. o yields 51gmf1cant reductlon in od‘urse mstructior-e.. |
1ength, varying from a 24 (peroem: to 80 percent reductlon 'l'h_e CMI

goal of a 30 percent reductlon 1s obvi eusly attamable Even greater
g \

sav .,.gs can be aclueved glven new training altematlves for oMI.
s 2. 'l‘he 20 percent reductmn in mstructor/support personnel i

- 1is bemg achleved--the actual reductlon bemg 23’peroent. )
LS -

3. (MI y1e1ds 51gmf1cant1y better end of-course &f‘o\rmmce
levels and the att1tudes of the students temfi to be more positive

- . } ¢

‘ (seeChapterS) ° NG
‘ ) 4. \éds 51gm.f1cant1y lower ‘5" trition rates-- app--._.mately

4.5 to 11. 1 percent in magmtude

5. The Navy oMI system 1s unique in the early ac}u.
iR ‘obJectlves, in fact the ach_;:}}mentg tend to
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Gm4;’~Navy_mIHardwaremdSoftwam I.Lnggg_ o

This descriptmn shall cover both the current and future (procire-
. ment camleted) (MI conf1guration -The descnptmn of the coming
. system will ref],ect bot.h the hardware and software to be i.nstalled at
B NAS mq:lns In. turn, using a combination of contractor and Navy

persomel the OMI. language has and shall have to undergo oertam

ﬁmdmtal changes both for conversion and eff1c1ency reasons A1l
future mdiﬁ.catmns shall be made by Navy persomnel. The. focts of
tlus chapter shall stress technical aspects of t

~

4, 1 Present Huduare Conf1g\_1_rat1

The new Navy cauputer system w111 replace

R nicatmn capsbilities. currently under semge

current and future

1 eanputer'md coum-
tract throtgh Mewphis -
State University. This includes the central computer, an XDS Sigma 9,

;ocated on the MsU campus and termmal equlpmentx both the administra-

t1ve RBTs and classroom clusters j

Greatv Lakes, and NIC, San D1ego.

documented in detail.as follows:

Central Computer

tal led at NA

‘ 'I‘he eqmpment -

" 1- 8610E Sigma 9 Systan w/128K words

1. 86655 Port Expansion
1-8675 MIOP Chamel B

2-8671 Four Byte Interface

© 17012 Keyboard/Printer

Al

L0

, Memphis , NTC,’
be replaced Mis

g

]
el




1-7122 Card Readet, 400 CPM

1-7231 RAD Controller \

1-7232 RAD Unit, 6.2 MB
1-8680 High Speed RAD Iop1
1-7212 RAD lnit, S. v

' 2-7240 Disc Controller
2- 7241 P.xtended Width Inte ace

' 2-724B Disk Storage, Faur- indle, 200 M3 <
1-7315 Tap Controller + 1 ive o

1-7315 Magnetic Tape Uit | o
1-7446'Line Printer, 1500 LM |
1- 7630 Canu jcations Controller Plus 8 Lines 27T
3-7631 Elght Lme Expansion Units I
5-7601 Data Set Controllers .

% 5-7602. Full Duplex Features

Terminal Equipment
(1) Classroom Clusters

-OPSCAN 17 Scammers
24-CPS, 713-10 CRTs |

'24-CDC 713-120 Printers

(2) Adninistrative Terminals
© 3-DATA 100 Model 74 RBTs
- 2-IBM System 7/1BM 3780 Printer/Card Reader subsystems:

7\9) Data Enfry Terminals

2-CDC 713 CRT




Commmication

h

24-300 BAUD ded1cawd unswitched full duplex lines with Bell Telephone

113 modems at each end of the line.
54800 BAID deduLted unswi tched, C-2 conchtmned full duplex 1 Lines
» w1th 4800 BAUD Bell Telephone modems at the ends. Frequency
d1v151on nnluplexors are used for the line fo NTC Great Lakes
and NTC San D1e%b
It, should be noned that the ratio of students to this eqmpment
‘is approxmately 70 tp 1. It can, in fact, grow to 80 to 1 as repre-
- sented by the classroom clusters. . Such a student to equipment ratio
is most advantageous and is undoubtedly the _clea;rest indicator of the

‘type of system being utilized by the Navy.

4.2 New Naf(MI Mﬂat1on

_ To fac111t:ate the hlgh level of system effectiveness reqmred by
the oI system, computer manufacturers part1c1patmg in the \m'oczn'ement
_were reqmred to design a configuration which contained, as __a'ntihinnm,
'wo'cehtfal.processing wnits for reliability reasons. Both processore
are individually capable of processing all application programs and
able i:o address all storage devices, remote tenllinals , input/eutput
units, other penpheral devices, and modules of central memory .
Availability rate (up tme) for the central site system was set at 95

- percent of the scheduled time in a given month. This performanoe
requ1rement was estabhshed not only for the 30 day acceptance penod
but Honeywell the sucoessful vendor, must maintain tlés level of per-

formance throughou systems life (6 years). -Fallure to meet this’

i

availability Tequi t will entitle the Goverrment to collect credits

1
AN
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for systems downtme (one percent of the mstalled syste"s total ~__ -

©

monthly charge for each percent over five percent)
The new QMI system is so oonf1gured 9hat no device will, when

down render the central system mcapable of supporting ‘the mteractive L,

process between the student and the computer for a penod longer than

10 mimutes. The system will, at all tnnes include a mmmum of two

~disk (immediate access storage) controllers each of which is access1b1e '

!
|

by both processors. This gives the capab111ty to access any d15k file
through alternate paths in the event arty one of the controllers
becomes inoperative ‘ i |

Presented in Table 4-1 is_the central site configuration scheduled
for‘mstallation at-NAS, Memphls Note the dual CPU's system control-
lers, memory, input/output mu1t1p1exors disk controllers, system
con'soles, and datanet commumication processors. Configurations with
more -than one of any module not only increase throughput ‘but also )
prov;)cle built-in backup. And if a portion of the system does go down,
Honeywell's General Canprehens_iy> Operating S)}stem (GEJOS) allows the
user to ‘quickly reconfigure the system to work around the failed
modutle or periphe\ral and keep serving the Navy schools.

The front-end network processors (datanets) see to it that the
commmications network remains availaole' also.  Their own stand-alone

‘ 8
operating systems not only give better service to the users by removing

" the overhead of data manipulation from the.central system but protect

a.&;.st system dovntime by continuing to perform many tasks even when’
the central system is down (a form of centrahzed and local processing

cgnbmed), If the system, however should go down, automatic restart
) »
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" Table 4-1
" Initial Central Site Equipment List

Model No.
CPS 6202

MSP 0600
MSU 0400

MIP 0600

" MIU 0500

MIU 0400
URP 0601

PRU 1200 *

CRU 1050
CPZ 0201

© CSU 6001
DCP 6632

A Y
Description

Central Processor System, 131,072
36-bit words memory .

" IAS Disk Processors

_Removable IAS Units,-117 million
characters each

Magnetic Tape Processor

33

Nine-Track, 800/1600 CPI Tape Unit

* seven-Track, 556/800 CPI Tape Unit

Peripheral Controller
Printer, 1200 LPM

i

Card Recorder, 1050 CPM v

‘Card Punch, 300 CPM

_ Console

Datanet Front-end Prodessor

2.4




and recovery features’ guard against »l,ost information. The central
host system is presented sclfernatically_ in Figure 4-1..

At the remote training sites, message concentrators will be
mstalled to ‘concentrate classroom cluster and admmstratwe ‘terminal
traffic.” The message concentrator proposed by Honeywell is a mu1t1-
function system It is conf1gured to handle the combined functigns of
the administrative terminal and the remote concentrator concurrently.
It will receive and validate messages and store and forward nlessage
" traffic betu#een'—the admixdstrative tem}inals, classroom clusters,.and
| the hﬁn:p_his host computer. This message concentrator provides for
camplete, acoountab‘ility for traffic in ancl}xt of thegconcentrator,
'.retransmi.ssion'and alternate routing of input/output transactions, and

retrieval of previously received messages. In the event of central

processors failure, or failure of the conmmiication lines to the central .

fsrte the concentrator w111 be capable of rece1v1ng messages from the

~ glassroom clusters and the admmstratwe tennlnal—/mthout mterruptmn
or delay. The message concentrators will be linked to the host
computer over dedicated 9600 bps lines, with 4800 bps dial-up as
backup. As shown in Fiﬁgurel' 4-2 the remote sites have also been con-
f1dgured to pmv1de ma.xnmmx avall,blhty. Dual concentrators are

comnected v1a sw1tch1ng units that allow all classrocm clusters to be

switched to another concentrator in the case of a concéntrator failure.

All administrative teminals have a primary and alternate route to

separate concentrators. Commmication paths on the host side of the
. , o ;

concentrators are configured so that they are always provided a route

Ta

- to the host computer,

/

o
N

<
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At hbng»& all terminal *clusters and admmstratwe temunals ‘
are interfaced du'ectly to the host computer via common carner
;:anmmicatmn lines. )
To give a portrmt of the OMI system size within Navy training
(See Chapter 7 for further details), Table 4-2 presents the classroom

temu.nal sd'xedule by fiscal years and TabYe 4-3 pf”é’sents the adminis-

T trative terminal sc_hedule. One can observe that the s1gmf1cant bu11d-

up will take place by FY 78. »

“ Another faoet to the system availability is the engmeenng tech-
nology employed in the design, manufacturing, and maintenance pmgram
of the system put together to meet the. stringent requiirements of OMI.
With Honeywell's Series 60 eonputer having the latest advanced'tech-
nology incorporated into its design concepts, it w111 ensure hxgh
uptme For example, error detection and co*rectmn log1c in main’
memory prov1des a high degree of data’ _accuracy. Wh11e processmg is
be1ng done online testing programs will check all portions of the
system Autanat1c error analysis and logging programs will promde
fast diagnostic reports, thus pinpointing potential trouble spots and
- ami@g unnecessafy interruptions. - On-site maintenance support will
also be available at the Memphis site throughout the training day.
These and other items all add up to the reliability needed to success-
fully implement CMI. In short, the Training Command can be assured of
dependable perfemarice because the OMI cemputer, system was 'designed
for maximm availability. | [

" The Series 60 computer aoqmred from Honeywell for-the contmued

, support of MI is a Series 60 large scale Level 66 computer components

V4
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: . Table 4-2
— | . Classroom Cluster®*
C/ Installation Schedule
_ Y -
76 77 78 79 80
NATTC Memphis - 29 - s2 73 73 73
NIC San Diego 827 7 1 A 1
NIC Great Lakes 28 66 79 - 84 . 84
NIC Orlando . 16 18 6 16
N’lfl‘C%ridian ' o , . 21 21
Total " 65 161 205 231 231

#Each classroom cluster consists of one Honeywell;l bpdel‘ No. TN
1200 12C CPS Keyboard/Printer and an OPSCAN Table Top Scanner (300

@

sheets pei' minute) .

L

&
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4 ‘. v
- . Table 4-3
| 'Adn‘linistrative Terminals®* B ' '
- Installation Schedule - .
| oy R
76 . - 77 78 79 -+ 80
NATTC Memphis .3 = 4 6 6 6
NIC San Diegg ~ ~ 1 3 3 3 3
NTC Great Lakes 2 3 4 5 )
Nl‘COrlando e 0 T _ -1 1 1
| NTIC Meridian - . 0 . 0 O 1 1
" Total | 6 11 14 16 16

‘ fAdninistrative temminals pmpoged for the remote sites are all
Honeywell Model No. RCP707'M11tifm1§:tion terminal, peripheral; message
switching subsystems equipped with ,diSk) storage to hold all input/output
messages, a 300 LPM printer and a 600 CPM card reader. Installed at
 the Menphis site are Honeywell Model No. RCP 701 Terminal/Peripheral
- systems with specificatioﬁs identical to those installed at the remote

o - .
activities.
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v'l'he four nndels of Level 66 w111 allow the Navy to cpnflgm'e the
. central site ﬁtallauon for the current workload and perfomnoe )
requ1rements The initial mstallatlon w111 be conflgured using bbde a
66/20 processors. By the time (MI is fully expanded it 1s anticlpated
that the central site will have"tp be upgraded to a Model 66/60 two-
b’roi:essor system. Detailed equipment lists for the central and remote.
: 51tes are provided in Table 4-1 and Figures 4-1 and 4-2 : |
The QMI system was acqmred through competitive procurement pro-
. cesses at an estimated cost of $150 ,000 to the Navy After 18 mcmths
of effor:\*wﬂémcluded the development of technical specifications
and workload descr1pt1ons reeuest, receipt, aml evaluation of vendor
proposals 11ve test demonstratmns by a11 respondmg vendors, four
vendors submtted the best and’ f1nal offers. Of the vanous plans

systems life cost was selected \

- The Navy S (MI computer procurement was a first in many wa)’s. "
The most s1gmf1cant aspect of t}us procurement 1s the 95 percent
perfomance level requirement to be guarantee_d by Honeywell for the
duration of the systems life.

During the sohc1tat10n process , responding vendors were requlred
to con\:ert a s1gn1f1cant portlon of the (MI data base and apphcatlon |
programs to their systems and to demonstrate that the proposed system
- was capable of processmg the projected Q' workloads. Because of the
unfeasibility of requlrmg vendors to install for 11ve test demonstra-
tion the large number of termmals that would be requlred in real -

time, vendors were instructed to demonstrate only four 'live'"

teminals.- The remainder of the workload was also pmeesse.d during
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the dermtratlon but with the vendor bemg respon51b1e for submttmg
the workload as if it had come from live termnals. S:mulatlon tech- -
‘ n1ques used mcluded 11ne connectmn queue mampulatlon and other .
operating system overheads. As part of the acceptance testlng and at |
\ - any other time durlng the six year systems 11fe vendors agreed to /
“ rerun the live test demonstrations with all 11ve termnals. In the
-event the required pmcessmg tnne or requlred response t1mes were not
obtamed from the rerun of a 11ve test demonstration, the contractor
v.ould provide, at no additional cost to the Government whatever hzrd- :
~ware and/or software as requlred to meet the processmg criteria.’
| Terms and ‘conditions obtamed are consistently better than those
"offered in' the GSA contract,"‘e.g., Aleas"e 'd'iscomtslrange up to 35
percent depending on the type of equipnent and time of installation.
_ Purchase optlon credlts range from 45 to 85 percent. Special. purchase
- (quantlty) dlscounts total over 1 5 mlllon dbllars. Volume maintenance
. discounts are offered up to a 40 percent level. Al} extra use Tges .
‘were deleted from the contract.- Because Of these and similari:flts
" obtainable from competitive pmcprement,-: every conSideratiorx should be
_ given in future ADPE procuréments to going "the long a'ndg often dis-
couraging .vaay". ' Sole-soﬁroe, negotiated procurement seldom produces

kS

similar, if any, discounts, terms, and conditions." ) ~

‘4.3 Current QM Language

| on the Sigma 9, eleven interrelated applicational programs shall
be discussed. Their description as well as 'their tmung givee the
_best concept of the characteristics of the total MI language package,

as well as thelr operational routmes on the Slgma 9. The current

» L

1 ANy .




42

r

’ Navy (MI systems programmmg staff has mde 51gn1f1cant Jimprovements-
for eff1c1,enC1es in ‘the MSU developed programs. Led by Randy. Woolley
and Carl Weaver, the file handlmg, cluster mteractmns and a new

51te line concentrator have been effected The operatwe oI programs

- =

P

- T—

shall be comsldered N . _ _
1. A-Reg. Thls ’rogrgm is used to reglster students for l:_‘;Jrse(ls),

’,that are include in _

N

#he students curriculum. Students will $nitially
~ be reglstered into a. course from the Administrative Terminals. The )
average onboard load d1V1ded by the course length in weeks will” deter-
" mine how many students wdl be reglstered mtd the course per week
Since (MI is an 1nd1v1duhl1zed self-paced mstructmnal system,. there

i s a steady flow of students through the system Thus the weekly

mput is spread evenly throughout the\we\e/ A 1.5 week course w1th .

an average onboard of 555 students will receive an average of 74

students per day. .

Co
. 3
. [

555/1.5

]

370

n

370/5 74 |

2. B-ASSIGNf5 ?his program converts symbolic course items into
actual cdurse items that'ar; thereby assigned to specific'places
within the.eburse file, “fASSIGN jobs normallv are treated as batch
JObS that can be loaded at the central site and be processed durlng
slack periods. w1th up to 0.5 hour turn round time. Each week of -
1nstruct10na1 mater1a1 requires approx1mate1y 1507course file records
which requ1re 40 hand-scribed rnput cards each. Based upon develope
ment of tﬁe current,tourses, 1/4 of the original input has to be A

modi fied before_:,"the course is ready for production usage. Therefore, -

.
A




7500 cards are reqmred per week of mstructmn. | -
e L 150 x 40 x 1. zs = 7500 | C e

To achleve the proJected course 1np1ementat1on schedule it is neces- -

. sary to process 4, 333 'weeks of mstructmnal matenals per month:

© 7500 x 4.333 = 32500 cards
) 32500 + 11 courses : 20. 75 = 143 cards

-3. C-M)D T}us program builds and maintains the course master

‘ f11e. The MOD Program is processed in the same marmer as the ASSIGN
' -Program The output from the ASSIGN Program is thoroughly and exhaus-

tively edited before bemglglawd into the course master file. T}us
) equn'es many passes thmugh the course file to adequately check the
.}b'ranchmg tec]uuques.

| ¢ . 4. D-EVAL EVAL. Evaluate is the student control prograin. It »pi'ovides‘ R

" four najor functmns _entry of students mto courses , student progress‘

control mqu.n'y into student status and course tme keeping.. |

'I'he "enter"' functmn requires one m]‘:ﬁt record for each student ~
'startmg the course; therefore it will equal the daily input from the
_registration process. The "enter' function produces the student 's
1mt1a1 iearning guide and starts time-keeping functions for the
student. '

The student s progress through the course is detemmed by his
,"responses" to ass1gnnents The nunber of student responses per day
is determined by the course matenal. Current courses requmg'«from 3
to'12 responses per day. The expected overall average is 6 student

lu

responses per day. These responses are coded on an.a answer sheet and "

read into a scamning device.which transmits it to-the central -computer
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for processing. An error message or-acknowledgment of a properly
subm1tted. sheet is returhed to the classroan cluster
Inputs frcm the 1nqu1ry function were not included in the normal
workload descr1pt;on but were accounted for by the peak workload
descr1ptron. | - 'ﬁ
~ The course timekeeging functioh requires 3 cards per day for each

I

- course.

The numbersof 1nteract1ons requlred to process 4755 students in

-*Z:rs {

T

11 courses is: A\f‘?\ .

4

4755 students x. 6 responses = 28530
" 117 students entered = 117,
Stari/Lunch/Stop clocks for .
L the courses 33 o
. . ‘ ' ZEEEU ract1ons

Past exper1ence has shown that an average of 14 course récords
must be accessed per response to satisfy the chalﬁed brancﬁ1ng tech-

_ niques now belng used.

The length cf the student 's. new learnlng guide w111 depend upon

the course mater1al and the student's progress within the course.

'Although the lengths cf learning guides may vary, the expected average
is 20 lines. Learning guide length determines the printing device --
‘either the cluster printer or the administrative terminal Under this

*concept mltiple lesson study guxdes are routed to the administrative

terminal, while short one- 1esson gu1des are returned to the classroom ‘ //ﬁ

LLUSLeT The initial learnlng guides. are always l-"g and are conse-
quently requested from and printed on the ad,uulstratlve terminal.
5. E-DEBUG. The instructors use this program to debug their

course fiie. It prints every item referenced by the 'Parent'' item.

LR
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Therefore, it probes every possible chained path that can be taken as
the result of a response to the item. «+The progran input volune is
determined as follows: _
| For 143 inputs to the ASGN-MOD process ‘
114 Adds + 4 cards per add - 29
" 29 Changes * 2 cards per change 15 N
. items
44 items x 2 paths per item : = 88 input cards
Run as requlred as a debugging program for. ngrams MOD and ASSIGN. _
6. F-SYST MAS'I‘ The system mas ter update reqlnres appronmately

2 mput cards per course and is run as required from the central sxte.

~

7. G-HIST UPDATE, The student's respoms‘es along with mfomauon
about each ﬁndule completed are kept in a response file. . At the end
of the trammg day, the ;'esponse file is sorteﬁ’ and me‘rgedAiq-to a
response history file, Th;history file will contain the student 's.
responses as long as he is active in the course. This job will
normally be initiated at the central sil'te_.

Response File: :
6 responses + 3 module records = 9 records per student each day
History file: |

9 records x student onboard 1oad X cours.e length in days

8. 'H-m:gp(.' This program givés a studenp status repc;rt and is
run as required for students in the system as requested from the
Adlhiﬁistrative Terminal. -

- oo o a '
9. I-HIST PRINT. This program gives a formatted print-out of

" the 5tudent'§ response and module information. It is ﬁmffo'r_ each
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student completlng the course or as requlred It can be also used to
Y ¢ prov1de the 1nformat1on necessary for counsel1ng and dlsc1p11nary
action. ..

10. J-ROSTER. This program generates rosters. It is run daily
for each student enrolled in the system. Runs normally requested from

e
-

the Adm1n1strat1ve Terminals outside of prime training hours.

11. K- PREDICT This is a monthly regression analy51s run against
data collected about“the students who have completed each course. It
is used to predict module learnlng time and sets the pacing in the

course.

MI Agguage sttem N v L

As currently ope;*ated the 11 OMI programs can be con51dered as
be1ng quasi- 1ndependent appl1cat1onal programs From a systems point
of V1ew, they are 1ntegrated in terms - of work flow. This work flow ,
as originally conceptualwzed is presented in Figure 4.3. (Note that .f
positive modifications have been incorporated in the interim.)
Start1ng in the upper left hand corner, one can observe that the
course development and updﬁte process takes place The course Update

N Program ed1ts all Course Development 1nputs maintains - the Coursé
Master F1le, and causes Course Master Sheets, Course Ertor Lists, and
Symbolic-to-Actual Uni t lists to be printed. 'Second the learning
guides and student responses interface with the student element

ult1mately féedlng 1nto the student evaluaticn component, that is,

the student evaluation component 1ntegrates the course development and
' course master file with the learning guides and the student responses.

. The Student Evaluaxion’Piogram is the main program in the CMI system.

Q ' ! Toyey

‘ - . . | I g
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1t evaluates student responses, captures student response éaQa, and 7
causes leaming guides, errors in student inputs, and special reports
to be pr1nted Several‘student evaluation routines have been
developed wh1ch allow students to respond to multiple- -choice tests,
true/false or yes/no questions, completion questions, and mathematlcal
questions which require numerical inputs. These, in turn, lead to an
plfimate response history which characterizes ;he.studeﬁt flow. %he
Response History File contains the following information on each

t, by course, by QMI unit: the day he responded to a given (MI

, the or%gflln which he responded ‘the amount of credit possible,
the a;ount of credit received, the student's estimate of the instruc-
tional and testing time requ1red\for each OMI unit, and the entire
response made by the student. "The information in the Updated Response
History is used to generate various reports and provides the data
necessary for empirical course development and revision. HQ\

In the upper right hand corner there are various act1V1t1e§
dealing with the student registration process The complexity of this
is d1rect1y proport1onal to the number of students in the system. The
Student Registration Program ed1ts the Student Transactions and causes
,a'11st of-the errors to be printed. Student System Master Sheets are
»valéo generated by the program and are used for various administra jve
purposes. This program maintains the various student files in ;he MI
system. Finally, this leads to a student history which merges his
response hlstory with his actual requirements in order to track him
througlr the program The Student History File contalns b1ograph1ca;‘
data and summary data which 1nc1udes elapsed tra1n1ng time ; beginning

scores, ending scores, points possible, and points received. As you
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will find in subsequent sectmns this system will be re-designed and
updated in terms ‘of the new Navy QMI, system although these eleven
essential functions still are retained. - ' ~

AN

__gt_x_agg Characteristics . ' -

Asecondwaytowxderstandthe currentNavyOdI language is to
code up oI matefna..,. " This coding analysis is offered not as a
‘definitive description (current nndificatio?s will likely make even
thes_e descxl'iptions obsglete within the very.near future) but rat.her to
give same concept of how the rcddi,ng operaﬁon is organized'yithin the
System. A clear understanding of how the coding 6peratio;1 is organized
within the system illustrates its role and gives a clear understandmg
of why the oodmg operation is a o.nnberscme and }ugh mam:mer demanding
ac;1v1t)'.0 It should be noted that many of the present requirements '
‘could be dame away w‘it‘hrvia the use of pre-compilers,  that is,"a
z"progran which oanpi“lés natural language input into the appropriate.

MI coding formats or,via the use of on-line entering and editing (this
- will be available on the aneywell system). The concept of on-line
entering and editing has become a major feature of the new systbem.

Formats For Coding Course Material

_Three record types are used to code informatich into the OMI
'systan. “They'are.des‘igxmted as Descriptor, Statement, and Response
Records. Informatzcﬂ being coded may require one or more of the ) |
record types. The coder identifies the infmati@ which he is ’coding
by assigniné it a six-character code which will be used to access the
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énformation in thé system. All of the infoynation which is identifi‘gd
by the same six-character code constitutes a QMI '"unit'' of information.
The Descriptor Record (there must be one) describes what type of
| G\;I unit is being coded. If the unit requires a student response, the
type of evaluation to be conducted is specified as well as the action
to be taken as a result of the evaluation (branch schemes). The QMI
units which may be accessed are also coded in the Descriptor Record.
‘The following péragi:aphs indicate the types of information to be coded
in the various card colums.
Colurms 1 - 3 are used to code a three-character course code.
For example, the AMFU(A) course has been designated as course 601, and
all OMI units which are prepared fof this course will be so designated. -
Colums 4 - 0 are used to identify each (MI wnit of information.
The coders work with symboli‘c numbers which are ‘cod_ed as one alphﬁbetié -
character in colum 4 and five numérical characters in colums 5°- 9.
When units are assembled in the course, they are assigned a subsequent
| hlmtber referred to as the "actual' item number. The first four -
characters of the ';actual" iten\\,nmnbe'r identify the track on which the

) , _
unit is located, and the last two characters identify the position of

-

»r

the unit on a track.
. Column 10 contains a code which indicates which type of record is
being coded. Descriptor Records are assigned a code of 1 KL

Colums 11 - 12 are used to idehtify the type of Ml unit heing‘v | .
coded. The first digit indicates the evaluation type, and the second
digit identifies the Dranch scheme to be used. |

Colums 13 - 15 are used to place the CMI unit in an instructional

segment (benchmark). The benchmark locator allows the CMI system to
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w

sumnanze student data when an mstructmnal phase (benchmark) has “
been completed. A MI unit which is located in a part1cu1ar bendnnark

cannot reference or be referenced by units which are located in
another benchmark. General comments which are presented frequently
» throughout the course may be referenced from more than one bendnnark
1f they do mt carry a spec1f1c benchmark locator.
. Colums 16 - 20 are used with OMI wnits which expect' a respanse e
' from the student. Each of themantici'pated branch codes is turned on |
with a "1'"" and off with a "0". When a student recemes a score of ‘
0 percent which means that the student's respanse to test items did . -
not result in part1a1 or whole credits being given, the unanticipated ‘ \
: branc}; codes are us\ed> The ménticipated branch codes are directly S ; \
‘correlated with ﬂw\l?ranch Unit mmbers. If the unanticipated branch
codes are executed and are coded 01010000, then the information under
| the unit numbers in the second and fourth pos1t1ons of the Bran Un1t o .
numbers field would be accessed. . -
Colmms 24 - 29 are used when the instructional strategy calls .
for an evaluation of overall test results in terms of percent oorl;ect,

and subsequent branching is dependent on the score made. The three

percent scores allow-as many as four different prescriptions to be-

\

. _ : \
-made. If 63-75-90 are loaded, the four paths available are below 63 ‘\f

percent, 63-74 ‘percent,,\]-s- 89 pereent, and 90-100 percent. Of course, /'\'

different percents may be loaded, and these will depend on the instruc
tional strategy. |

Colums 30 - 77 are used to code OMI wnit numbers wluch may be
referenced

-
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Colmms 78 - 80 are.used to i/ndlcate what action is to be taken ,
ﬁregardmg the record.: Add1t1ons to a course file-are denoted by a "l"
ded m card column 78, and columns 79 and 80 are left blank. Changes
or correcuons to the existing course file are accomphshed by the use
of code( VAN (i:nsert1on), n31 (replacement), and g (deletmn) in
colum '78. These agtions must be- used in conjunction with line mm\bers
which are: obtamed from a document called the Master Course Listing.

‘Multiple Descriptor Records may be used for expanded code require-

ments. T /\\ . _
: Since the (MI system is designed tdf accept short answer, numeric,

and multiple- -choice test responses, the Response Record may be used to

acccxmmdate any of these It can also be used with a variety of
evaluatmn and branch schemes . Several,. Response Records may be used
‘with speC1f1c CMI units to code correct answers , alternative correct
answers ‘and anticipated ‘vJ‘rong answers, alternative correct answers,
and a;nt1c1pated WIong answers. Prov151ons are also ‘made for unantici-
pated answers (see columns 16 - 23 under Descriptor Reoord) The
followmg paragraphs indicate the types of information to be coded n\
the various card columms.
qollmms 1°- 3.are used to code a three -character course code.
Columns 4 - D identify the QML wnit with which the Response
N\

Record 1s assoc1ated

' Column 10 identifies the . type of record. Response Records are
designated by the number "'3'. ’ |
Colmms 11 - 12 indicate the sequence in whlch the Response
v-»Reoords should be used when evaduating student Tesponses.

. i . r B
NP - +




8

Colums 13 - 14 are used only when the student is e:q:eCted to
‘give a numeric respoxxse, and the instrjictional strategy calls for a
' ‘tolerance factor to be used _in evaluating‘ the student response. For:
~ example, if the student were expected to respond with a numerical value
to one or a series of problems in electronics and the instructional
styategy called for a tolerance factor of %5 percent, then 05 would be
coded m colunns 13 and 14.

Colums 15 - 17 are used to assign a weight to the ‘Response
Record. The weight is the credit which a student will receive if he
receives full credit, If there is 'on;y one Re%iaonse Record coded and
the student misses'some of the test items, a percent is calcullated'\ and
,nultiplied ti}nes the weight assigned to the response. In other words,
the student may receive partial credit. ‘ }

| If several Reiponse Records are coded the system w111 compare
the student's response or responses with each of the Response Records
(sequentially as indicated by the sequence number in colums 11 - 12)
and use the Record which gives the greatest credit. Of course, as
soon as a companson results in, 100 percent match, the system uses the
particular Response Record. - . “

Oolmtns 18 - 25 are'used to reference other MI units of informa-,
. tion whose nunbers are coded in the Branch umt field of the Descriptor
Reoord,‘.‘ The use of ant1c1pated Branch codes depends on the type of
- unit with which the Response Record is associated.

Colums 26 - 27 contain the nurber of characters which are
expec in the student response . |

. Colums 28 - 77 are used to code the characters against which the
strident'response_'v;ill be evaluated. The number of characters which.

A
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can be evaluated under“one CMI unit is fifty at the present time.

Colums 78 - 80 are used to indicate what action is, to be taken

o regarding the Response Record and are the same as described -urlder' -
| Descriptor Record. | '

\

4.4 NeW'CBH Laggugge thctlons

The new QMI language is a conver51on of the current oné and an
extension into real time editing and interactive functlons: The
prinary emphasis is on editing and authoring. Extended (M function
like simulati?n shall be developed by Navy persomnel.

| The interactive language shall be file compatible with the oI
language and shall implement the editihg, authoring, and training
Simulation requirements. The language complexity shall -be minimi zed

‘kso that instructiohal_programmers can learn and perform efficiently.

Text Editing. The on-line text editor shall sﬁpport data files,

FORTRAN, assembler, ang;CDBOL languages. The text editor will have

the following abilities: | o T
1. Tb select an existing file.or bu11d a new file. . \\
2. To merge two files or any portion of these files into one.

3. To edit each record w1th1n the file. randomly and allow for
record change.

4. To change a record or records 1nc1ud1ng deletion and/or
‘ insertion of a string.

5. %o shift a string w{thin a record or records in any direction.

6. - To resequence a f11e being edited and change the sequence
number and move a; /specific record

7. To update multlple records with an instruction type.

8. To save an edited file by name. e

T

OO
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To maintain f11e sequence mmbers in such a way that they-are
transparent when the file is not in edit mode.

To copy the file creating an exact duphcate under an alias.

11. To futmsh accountmg data on f11e (date or last update,
+  record size, file length, sequence format, etc.)

12. To direct output to another: des1gnated temunal

13. To delete or insert.a necerd. » \

14. To delete the file. | I \

15. To search recotds' containing a specific string.

16. To dlsplay any record or records.

» 'The commitment for mteract1ve problem solvmg and smulatlon
shall focus on CRT dlsplay requn'ements and fomal modeling

Conclusions . .

1. The current QMI: hardware conf1gurat1on plus language represents

) a nnmmal cost effectnre tralmng solution because of the 80\to 1

,student/temmal -ratio, the 30 second or less response time ,
basic minimal set of essent1a1 OMI functions yields full achie
of training goals. s
2. The new Navy computer' represents a cost effective procurement
in that a 1.5 m1111on dollar savmgs plus guaranteed re11ab111ty was
gained whlle modular expansion was insured.. =
3. The guarantees on the re11ab111ty énd capacity of the new QMI
" computer are of the highest pe ommance value in that Honeywell is
requued to insure-95 pei'cent perfomance and guarantee equlpmem
support if the benchmark standards are not nmntamed These are
supported by fiscal penalty clauses.
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4. The new CMI languagd shall mclu'de the features of editing,

wtho;mh\ci interactive tra:mmg which represents a 51gn1f1cant

mcrease in. ounplexl'cy and soph15t1cat1on. e
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., GHAPTER 5. Instructor Functions in Navy QAT

Wlth so much of the interest in CMI focused on momtorlng and

'tes‘tmg, it is easy to overlook-the less salient, but very substant1a1 o

ey

oontrlbutlon by the learning center superv1sor The fact that 1earn1ng
center supervisors (DCS) x not. present mstructlonal materlal in the

* traditional sense should not be taken to mean that their input to the

'sy'stem is inconsequential with respect to learning outcomes. By
‘employing the computer to perform a Var1ety of major 1nstruct10na1

tasks (e. g., presentatlon of asmgnments a551gnment of remedlatlon, ¢

=

| evaluatlon of performance) , the LCS unlike his counterpart in a
tradltz.onal settmg, can devote a substantial portion of his time to
tutonng and counsehng students on an 1nd1v1duallzed ba51s. ‘Studentsy

. appear hlghly receptlve to this type of support, as ev1denced by their -

’ tendency, 1n a recent Navy CMI course evaluatlon to give more pos1t1ve -

Nl

ratmgs to the LCS tha.n they gave to either the course or the course

| materials (Thurmond & Hansen, 1975) Moreover these rat1ngs were
| found to be appreciably higher than thase received by college_profess‘ors‘,
evaluated by their students. in oonventional 1ean1in<g ,environments
(Freijo & Jaeger, 1974) | -
" The specific respons1b111t1es of the LCS, although extremely
numerocus and diverse, has been summarized in terms of s1x
_ individual categories: administrative, manag.erial,ﬂ supervisory, e
evaluation, diagnostic, and counseling. Ad;ninistrative duties, | q

encompass orienting new students to the instructional system, '

checkmg daily pnntouts from the computer to momtor progress and &

Yo
assign remediation, and not1fy1ng the Wing Supemso#when students

ey
Oy
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have successfully completed all course requirements. The managerial
and superv1sory functions generally consist of helplng students to
adopt sultable pac1ng schedules and to make proper use of media for
training purposes. In assuming the role of an evaluator the LCS
conducts informal assessments of student performances through oral
questlonlng, observ1ng thi:r work , and daily referenc1ng of the
computer printout. With respect to the diagnostic functlons the LCS
is expected to carefully evaluate the materlals and methods- recommended
for remedial usage, and select those that appear most approprlate for
his students. The final category, counse11ng, 1nvolves the very
important responsibility of meeting reéularly with students on_ an i
individual ized basis in order to identify and discuss areas of conflict,
to'help further their interest and motivation in the courge; and to
assist them in selecting an academic program that is most likely to
‘accommodate their career goals and learning capabilities.

In light of‘the above,.it seems justified to assume that}the
 effectiveness of QWIAsystems will depend to a large extent upon the-
ouality (i.e;, traiming and.experience,'attitudes, and ovegall instruc-
tional abglities) of its LCS. A systematic analysis of LCS character-
istics, therefore, mist be congidered an essential component of any

-

serious attempt to describe or evaluate CMI.

Purpose of the’StUdy and Data Collection Procedures

In accordance with the rationale stated above, a primary objective
of -the present study was to gain insiéht into the personal character-

‘istics (i.e., training, attitudes toward (MI, etc.) of LCS's CUrrentiy

’
: Pt 4
' WJLE .
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employed in the QMI technical training system at NAS Memphi& The
basic n@ﬂmdology involved admi;listering a paper and pencil question-
naire to a sample of‘ 123 LCS's who presently hold positions in the NAS
rvbmphls QM1 train/ing system. To help insure the validity of results,
precaution was faken to preserve the anonymity of the reSpondents.
Specifically, once the qw’astiomaires were administered, the respondents
were allowed to complete them independently, without intrusion by their
superiors or byh any individuals connected with the present study. Each
respondent was given a phone number and the name of an mdlndnal who
~ could be contacted if questions arose wh11e completmg the questionnalre.
- Most mportantly, prehmmary instructions 1nd1cated that names should
not bewwntten on the questiommaire form since there would be no
interest in determining the iden'titie"s of individuals'. : _ .
The fmahzed versmn of the quest1onna1re contained 31 items,
grouped accord.l./ to three separate- categones (a) a demographic
| se,célon, consisting® of five items, used to collect background informa-
ftion (age, military, and OMI expefience, etc.) pertaining to the sample
7 // being deséﬂped; | (b) a'ﬁ 'attitudinal" section consisting of 15 state-
| / ments. ’descx‘ibir.xg various applications and objectives of CMI (thb LCS
reacted to the statements by selecting nmltiple-elxeice alternatives
" or, in many‘instahces, by indieating levels of agreement or disagree-
ment on a five-point Likert-type scale); and (c) a supplementary atti-
tudinal section containing 11 statements about ‘O with the requirerrlent
that responses be open-ended. The questionnaire may be viewed in its :
' entirety in Appendix B. | "

Q ‘ . ‘ . ) Y’;_’;'.'@ »

o
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Results
¢ .

For purposes of clarity amd convenience, the findings,relating to
‘each of the three sub-scales comprising the questionnaire will be

streated separately.

Demo ic Data
The first five items on the questionnaire'were dsed to- collect

basic background 1nformat10n relating to the respondents. In Table
5-1, the findings show the percentage of superv1sors who fall into
specific categor1es aSSOC1ated w1th age years in the m111tary, military
| status ' years exper1ence with ML, and educat10na1 background. Since

these results are mostly self—explanatory, the descrlptlon to follew”
‘will be fairiy brief in nature.

The total sample was fairly homogeneous with respect to background
characteristics; with age, perhaps, being the'only exceptidn. A pro-
file of a '"'typical" or.”representative” respondent would suggest that

- he would be between 21-and 40 yeacs of age, enlisted in rank, fairly
experlenced in mnlltary service but 1nexper1enced in working with
computers, and educated through or a few years past the high school

" level.

Attitudinal Data

A total of 15 items comprised this portion of the survey. In
'summarizing results percaining to items for which the selection of
more than one response was permissible, frequencies %afher thad per-

centages will be reported.

. g ¥
< *
' R I O
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‘7-'“37',1

TABLE 5-1

J

SUMMARY OF DEMOGRAPHIC DATA®

\ ¢ . . e

1. Agg N | _ T
1.6% : Less than 21 years 20.3% : Si-\USS years
2Z.8% : 21-25 23.6% : 36-40 ]
2T : 26-30 7.3% : over 40

2. Years in Military

1.6% : Less than 2 years 22.8% : 6-10 years

1975% @ 2-5 56.1% : over 10
3. Military Status
95.1% : Enlisted ~ -
4.9% : Civil Service
4. Experience with Ca_nputérs
51.2% : Less than 1 year ' o o
39.8% : 1-3 o ,
6.5% : 4-6 e
, 2.4% : 7-9- : . : -t
5. Educational Status o
1.6% : did not finish high school

56.1% : highschool diploma

: same college experience
: college- diploma =~ -

: advanced degree’

[T

-

* the data are expressed in terms of percentages of those falling into
specific descriptive categories i
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The extent of computer usage in milita;x}trainigg} (Item #1, 2,

3, 9). Four of the items were used to survey opinions ;oncerning'the
extent to,which computers are, and should be, employéd.for military
training. The'complete jtems statements and their corresponding alter-
natives can be seen ;n the appendix. The vast majority of responses
were distributed fairly evenly across the four less extreme categories,
with the greatest number (25.2 percent) reflecting the view that CMI
presently accounts for 11 - 20 percent of military training.

More revealing, perhaps , from thé'standpoint ascertaining attitudes
toward QMI, were the responses to Item #2 , indicating the extent to .
which LCS's believed that computers should be employed. Approximately

37 percent of the respondents expressed the oﬁinion ﬁh;t computers
‘should be used much more (24 percent) or slightly more (13 percent)
than is presently the case ; only 19 percent thought that the amount of
computer usage should be reduced. The superV1sors were generally in
agreem@nt in reacting to Item #3, w1th almost 85 percent indicating
ythat the extent of computer usage will probably increase in the future.
However, the question of whether the increased use of computers will
further productivity in training produced little uniformity of response:
almost 40 percent of the sample believed that this would be the case,
18 pércent were undecided, and 42 percent disagreed with this notion.

The overall.impression one obtains from tke'above«data is that
the tybical learning supervisor is more likely to support than disagree
with the notion that the amount of computer usage should be exténded
befond its present usage. There is considerable disagreement among

learnihg supeyvisors on the question of whether computer usage is




likely to increase ~productivity in training, however. About half feel

that it will and about -half feel that it will not.

g

Effectiveness of QMI reiative to other systems (Items ﬁU4, 6).
The respomies by leéarning supervisors to Items 4 and 6 indicate an
extremely positive attitude toward CMI relative to alternative training
strategies. Specifically, 61 percent of the sample agreed or strongly
agreed with a statement (Item #4) to the effect that the feasibility
and use'fulness. of Oh are obvious. and no longer in queétion. It is.‘
also ehccuraging to note that when the supeﬁigdr; were asked to select
the most desirable instructional mode for military training, OMI emerged‘
as the most popular choice (44 .7 percent), followed by conventional
1nstruct1on (34 percent), _tutorial CAI (9 percent), and programned i

manuals (5 percent).

Problems associated with CMI sxstems (,Ift’é‘nr #5) . The supervisors

were asked in Item #5 to identify what -they perceived to be ‘the two

~ most 51gmf1cant problems relating to the present .use of computer

-4

technology in military training. Out of the 123 supemsors tested,
Si identified 'instructor attltudes” and 54 identified "cost" as the
most important barriers to the succes,sful mplementatlor} of CMI pro-
grams. The fact that instructor attitudes was the most freq'uént choice
is surprising in lighg of the favorable views expressed toward OMI in
response to other items (see Items #4 and #6, above). It may be that
supervisors interpret the problem as one involving poor attitudes by

their colleagties, even though they, themselves, may react pbsitively
toward QMI. Other problems relating to QI were identified as student

| ,,.l} ; .':L
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attitudes (£ = 47), insufficient hardware technology (f = 37), and

poor organizational climate (f = 22).

' Rdvant_ages of MI ‘(Item #12). The three major advantages of QMI

were perceived by- the LCS's to be (1) savings in instructidnal time -
(f = 82) (2) flexibility ﬁf handling varying training loads (f = 56)
and (3) adaptability to 1nd1V1dua1 differences (f = 46). Other >

re\ onhbly popular selections were that (MI: offers greater tmifdrmity

I K

m the quality of training (f = 39); provides greater assurance ‘that

mstructlonal objectives will be met (f = 29); and saves money (f = 26).

-

Characteristics of students (Items #7, 10, 13, 14) . In responding

to Item #7, most learmning supervisors- (77 percent) expreésed the belief
that CMI is more likely to benefit students who are average (22 percent)
or above average (49 percent) in leammg ab111ty Only a small pro-
portion (14.6 percent) selected the below average student as the one
most 11ke1y to derive benef1ts from computer-based instruction. The
leaming supervisors, as a whole also seemed to regard (MI as more
advantageous fer enlisted men at.the entry level (f = 68) or beyond it
(f = 53)- than for cadets (f = 23), officer candidates (f = 26), or

officers at basic or advanced levels of training (f = 37).

The role of the learning supervisor in CMI (Items #é, 11, 15).

The findings to be discussed in this section relate to the supervisors'
attitudes regarding (a) their own influences in computer-based instruc-
tion (b) the nature of their respons1b111t1es and (c) the tralnmg

requirements of thelr profession. With respect to the f1rst of these

\ Py o

ey




 effort. The results indicated that the greatest number of sdbervisors

Mmsﬁtml&:cogi@ung activity, with

~setting, his instructional responsibilities, nevertheless, are numerous

topics (Item #8) the majority of respondents appeared to feel tha;

their influence on students and leamning outcomes is not as ‘great as -
that of eonventional classroom teachers: 31 percent defined their

reles as "eonsiderably less influential'; 32.5 percent defined it as

"slightly less influential''; and 19_.5 percent viewed it as comparable

in influence to conventional instruction.

\
Even though the learning supervisor may assume a less central

position in.the classroom relative to his counterpart in the traditional

and diverse. Item #15 on the questionnaire listed some of the more

m:portant of these responsibilities and asked the supervisors to select

the one which, in their opinion, .generally Tequired the most time and

identified ''answering questions from tudents'' (39 percent) as their =

latively fewer selecting (in

, t;(ﬁ*““*ﬁfrbasi‘cw' :
M"““ -

duties (19 percent), providing remedial assistance (12 percent), and -

descending order) oounseli‘ng s

d15c1p11n1ng students (about 3 percent).

Finally, there appeared to be little agreen)ent among the nespon-'
dents as to the best procedures (training reguirements) fof selecting
learning supervisors for assigmment (Item #15). Many thought that
personallty and attitude test scores comprise extremely useful crlteria
f=4), but almost an equal number (f = 37) indicated that supervisors
sh‘ould be selected for a551gnment simply because they volunteer. Less
support was vo1ced for selectlon cnterla based on MOS or skill identi-
ties (f = 27) prior teachmg experlence (f = 24), availability of
cand1dates (f = 11), or prior knowledge of computers (f = 8).

~‘~\“*[‘\
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§EEE§IX- In general the attltudlnal data suggest that mogt of
~the leaming supervisors tested react favorably to computer-based
yinstructien, view1ng it as- preferable to conventional- 1nstrUbé?on and
bélieving that its usage should (and will) bé extended in the future.
The conSensus ofVOpinion appearé to be that CMI is mmsf,applicable
(benef1c1al for) to enllsted -personnel, but is unlike y;, by itself,
to comprise a cause for 1ncreased enlistments by eligible candidates.
| The major' advantage of CMI was 1dent1f1ed as savings in instructional

_time, whereas the major disadvantages were viewed as instructor atti-

tudes and cost. The sunervisors, for the most part, view their role
as less influential than that of the conventlonal instructor and feel
that it primarily 1nv01ves, in terms of time and effort, answering
questlons from students,, counseling, and basic admlnlstratlve duties.
Selectlng 1nd1v1duals for assignment as supervisors should be baseq$
o . according to most reepondents; on personaiity and attitude'teeé'sco;es
- : ;- :

and according to whether or not the candidate volunteers.

N

ﬂ.Supg}ementarx_Attltudlnal Data £Open-ended Reggpnses)
| The open- endedeEEron~of\the\questlonnalre encompassed eleven

t ST

questions, all requlrlng responses that could generally be phrased

using one or two key words or, at most, a brief sentence. These

o ' respdnses were evaluated by two independent judges and grouped sepe;
rately for each questlon according to similarities in content (or
p01nt of V1ew). From these groupings, the percentages of 'LCS's' expressing
specific views could be determined. In the interests of brevity, and

recognizing that there was a fair amount of overlap in what was measured

4‘ g
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in the two attitudinai sec_ti»ons of the>questionnaire, the present /
summarization of resuits will be mostly restricted to a reporting be ‘
thevmactual numerical data with little attempt at interpretation or
verbal description: S o - o

'Qgstion_ #1: How important is the role %f the leaming super-

visor? General reaction was that supervisors' role\is important:

Responses: .
Very lmi.mportént - \ 13.0%
' Unimportant 3.3%
"~ Neutral 6.5%
) Important 2.4%
Very Important* 47.2% - . )

*Percentéges may not add up to 100 percent due to the fact that
some respondents left items blank. ‘

Question #2: How helpful was on-the-job training in preparing
you for CMI" Oplinions were divided, but m@re '-respondents seemed to ?’
feel that on-the-job training was. helpful rather than not helpful in
preparing for QMI: | o

Responses :

Not helpful 20.4%

No opinion . 15.4% -
Helpful 34.2%

Question #3: How useful was Instructor Training School in
preparing you for MI functions in the areas of instructional tech-

niques, materials, testing, and ISD?

'Most respondents regarded Instructor Training School as not

particularlj' helpful in the above areas. The data shown below relate

)

by £
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‘spégé"'ifically to the area of instructional techniques ,-but are generally
representative of the results obtained for the three remafning areas

)

-- materials, testing, ‘and ISD:

Responses :

" Not helpful - ®  35.0%
No bpihion 9.8%
Helpful ©10.6%

' Question #4:- What proportion of students seem unconcerned with

trying to succeed? : , S 4 .

The general reaction was that less than 20 percent of the students

~

- did not try to éu{ccee'd: -

‘Responses:

" Less than 208 o ass e
Between 20% and 50% % | -
More than half 3.2%

Question #5: What techniques do you use to motivate students?

The most popular responses were:

—
Hh
L}

1. Counseling 41)
2. Threats or fear | _ (f = 15)

3. Appeals to_self-pride (£=17

Question #6: Overall, how successful has MI implementation been
in your training program? | : , o -

The general reaction was that inplexmﬁtatioh has been reasonably'
éuccessfulz | ’

Responses:

Unsuccessful 11.4% -




®

Nooplmon | S 236!L

Successful { 32 5% , ‘
Question #7: Has the system increased the pmduct1v1ty of

the training program"

- Most of the 1earn1ng supemsors felt that pmduct1v1ty had been
mcreased ’ - N 7
Responses: _ . |
No T 9.8%
. Sometimes , 16.3 o,
Yes 4. 28 -

p ‘
Question #8: How successful is CMI in achieving mstmctmnal
objectives? - '
Most responses suggested that the success of QM in achievmg g )

instructmnal objectives ranged from "fair'' to "good"" :

Responses:: : -
'Poor 12.0% | ( ,
- Fair 25.08 | 2
" Good 30.1%

ggstmn #9 What are the most successful features of CMI?

é

The most frequent reactions defmed the mst successful features \.
9
(1) time savings CE=2n BT
(2) self pacing ‘ , S (£=23). | |

(3) reduction in paper work (f = 10)
Question #10: Wwhat re .the' least successful features of CMI?

\/ | The most fréquent; Tesponses’ were:
(1) united smdent/instructor mlatigns}}ip (f=21) |

-

A
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CZ)‘ymavailabilitfvof computer (£=14) - AN

" (3) low retention of material (£ = 13)
S B
_Question #11 : Additional comments?

Among the more popular responses were; that there is. some need for: .

(1) more on-the-job training (f = 16)| -
(2) an alternative system to MI (£ = 9)

(3) ways to increase student motivation (f = 9)d

Between Groups Comparisons

Additional analyses of the questionnaire data were'performed to

test the hypothesis that LCS's might react differently tovard (MI as ‘a

_ funct1dn of (1) the particular school to which they were assigned

(BE/E, AFUN ADJ) and/or (2) the1r chronologlcal age (Less than 25

years, 25-35 years; over 35 years). The data were analyzed for each

item separately via a simple one-way analys1s of varlance

The f1nd1ngs (the outcomes of 38 analyses) offer little support
for ‘the above hypothes1s ~ Comparisorns between the three schools
yielded significant d1fferences (p. <-01) in responses fer oniy three
of tﬁe 19 items. The direction of fhe*data suggested that ICS's
representing rhe°BE/E school were more'likeiy.than their counterparts
to feel that fhe implementation and usage of (MI should be extended

- (Pt. II: Items # 2, 4); aad that QI bgsfbeen'suCCessful in achieving'

-instructional objectives in their training.system (Pt. III: Ytem # 8).

Th1s is understandable in that BE/E has had the”longest experience
w1th the current version of QMI.  ‘The reader should be warned however,

that these results must be v1ewed with caution since they were not




"}z.“* : t

B R X '.‘ > .
. o ) . \,.g“ . '71

corroborated by .putc7anes for}sian‘ilar items and because the very large
" nunber of i.ndependeﬂt analyses conducted preventeg ‘the control of the,
,famlymse risk of fra ’I‘ype I error. As far as comparisons betwee‘m age

'ggg_t_xg_ S were ooncerned the fmdmgs were even less concluswe - no

significant differences were obtained in any of the analyses. On: the

B
ba515 of these mults it seems reasonable to conclude that ne1ther B

.tyge £ school nor chronolo j_lcal __g_ were 51gmf1cant determinants of

hw personnel tended to react toward thelr professmn and toward

OMI in general. . v - : ‘

Ooncldsions.-.. o S - o p'
1. The leammg center supemsors have a high p051t1ve .orienta- |

tion towards MI and have c1ear1y commltted themselves to 1ts' pro- |

fessionally demanding role. - - | o .

2, _Students_ rate the learning center super\nsors and QM in '

- P
- 7

hi'ghly pOsitive termms ; in fact, these ratiné; are more positive. than -
camnonly foamd in collegiate atmospheres. | -

| 3. The 1eam1ng center ,supervisors perceived the benefits of

thebﬂ system in terms of 1ts obJectlves (e.g., time saving) or their
role (tutoring and counseling) rather than in the assumed finctions

of test scoring or registration.

v
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. (HAPTER 6 : Instructional Systems Devélopn:‘ént for Navy QMI

Cr1t1ca1 to the Jmplementatlon of the Navy technical training QM

a

‘system is the conversmn of enstlng conventlonal courses into a

computer -based- individualized mode. This conversion requires personnel

E:apable of performing the various functions relating to the Instruc-
tional Systems Development (ISD) process »dvith the added capability of
cohtputer coding and debugging. Similar to the investigation of the
’Leaming Center Supel"vjisors » this chapter focuses on the persomnel
'implementing this courée conversion and maintenance proée#s.

‘The Instructional Systems Development (ISD) personnel phase oft

the Navy QMI.utilized a survey strategy. A’ questionnaire was dev:"eloped'_

~and admmlstered to a sample of- ISD personnel to sohc1t information
relative to the OMI operatmns at NAS Memphis. The Instructional

Systems Development Personnel Questlonnalre was developed by the

4

) pmJect team and reviewed by trammg personnel at NA'I'I’C for re%me- |
ments. The q}restlonna.lre con51sted of 16 items that solle:lted open-
ended responses. The questions focused on areas such as the role$ and
tasks of ISD persomnel, strengths and weaknesses of the developmental
pmcedures used, accomplishments of Q4I, and hindrances to M. .

The questiomnaire was dlstrlbuted to a sample of ISD personnel at
NATTC. Thirteen r§5pondents completed the. questio aire and returned’
i:t. The msponseswer:a synthesized for each questip y for pmgentatim
in this report.® The results are presented 1n sumngx;:\\ fo.rm‘in the -

following paragraphs. . ' ' 4




:ents identified more than one problem )
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QUESTION 1 | - | \
How well does the ISD Model serve in the implementation of CMI?
Tne responses are summariied és follows:

 Very well’ 6 (46.2%)

Moderately we11 . b 5 (38.5%)

Not familiaf with ISD Model 2 (15.4%)

About 85 percentgof, the respondents indicated that the ISD Model

serves as an adequate guide for implementing CMI. The other respondents ;¢

were not familiar with the ISD Model. Typ1ca1 responses were very
effectlve” and "adequately -as a.broad- guide model." - '
 QUESTION, 2 |
What are the major problemS encqunterea in preparing the curr}cular
materials for CMI? | |

The responSes were grouped and tabulated as follows:

«

Setting job tasks ' o 5 (38.5%)

" Setting term1na1 obJectlves o . 4 (30.8%)
!Preparlng,approprlate materlals R 3 (23.1%)

Determining content to be'covered 2 (iSn4%)
"Obtaining capable writers. 2 (i5.4%)v | )

L

" Overcoming resistance to change i (7.7%)

(The percentages of”responSes add to more than 10p~bECause Some)respond-_

A

--The pr1nc1pal prdblems encountered in preparlng CMI -curricular mater-

. ials relate to pr0v1d1ng task analySes of JOb performance * and establlshlng

@

term;nal obJectlves for courses. Less frequently mentloned.pgoblems g
R 1 N " ! 3

3¢onpern‘preparing appropriate materials, determining the content for. -
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n\atexjials, and competency of w'ri-t'ers. Examples of comments are:
"proper job tasks,'!' ”;le'te_rmining terminal objectives," ''determining
“what material'is required to attain objectives," and "trying to deter-
mine what is to be covered."

- QUESTION.3

What aspects of the curriculum are adapted to CMI more ea;ily?
The compilatich of 19%responses to the question were summarized

as follzrws:* . _ , ..

R .Km;wl-ed'gef o 7 (53.8%) ]
| Theory 5 (38.5%) - _~cr
Cléssmom: instruction 3 (23.1795')9 - &
“ . Testing - | 3 (23.1%) 7 ) S
o A1l written materials 1(7.7%) - ) ,

KnOwledgei and theory are clearly the areas of. learning that are-

~ seen as most amenable to MI." Classroom instruction, a more general-

area, and testing are also seen as appropriate for CMI. Typic
responses are: 'knowledge behavior," "knowledge and theory instruc-

tional areas," ''classroom thgory type lessons,' "'"classroom situations,"

- ' W
and '‘evaluation." ] :
QUESTION 4 . B | o -
, N . “What are the most difficult tasks in implementing a QM system?’

" The results of the tabulation of responses' to.this question were

?

as follows: | _
" Teaching manipulative skills =~ % == 5 (38.5%)
N ~OverWésistance of staff A 3 (23.1%) ' _ ‘

3

. . -Teaching on-the<job skills . 2 (15.4%)
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- training instructional . persomel for MI operations I1lustrative
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Achieving m‘ugorm quality of materials ' 2 (15.4%)
&
3‘1 .
Training mstructmnal personnel : 2 (15.4%)

P)t:pan-ing Yacilities, hardware, and materials. 2 (15.4%)
'Canplymg to admimstratwe reqtﬁremants 1 (7. 7%)

The respondents perce1ved that the greatest d1ff1cu1ty was encoun-
tered in teaching certain skill$: manipulative and on- t}m-job. A
relati\!ely' small percentage of the ‘respondents also mentioned difficulty
in achievmg uni form quality of materials, acquiring resources , and '

comnents~are as follows. "teac}ung mampulatwe sk1115 )" “overcoming

resistancﬁejto.(m by conventmngl instructors and managers ' job

skills," ''training the required personnel,' and ”creé,ting programmed

instruction to a unifomm standard."

QUESTION ‘5 S

% S

-

AN e
‘How could’ the inmlenmtation of a (MI system be improved?

The comments of the rospomlents. are summarized as follows:

“ More cooperative efforts among 5 (38.5%) ..
' personnel at various-levels. ’

Provide specialized 1mp1ementat10n 3 (21.1%)
pergganel ’

More training of involved persomnel .2 (15.4%)

More assets . ' 1(7.7%) .
Create settmg for tryouts 1 ( 7.7%)
s »»No ccmmmt ST T2 (15.4%)

The three most freq%ntly mentioned ways of improving OMI' imple-

mentation invo'lve-persmmel. Most frequently cited was the need for

more‘cooperative _‘efforts"émhg the oersormel involved. Provision of

- - s

[
Y]
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specialized implementation persomnel was mentioned by about one- fourth
of the respondents. -Examples of the comments were ''getting all concerned

to work together,' "by coordination and understanding of the system by. -

: all partles concerned " 'have a cadre of skilled people do the whole

.
Job, or closely supervise it," andigd'more training of school adminis-

trators. and persorhe:l tasked with implementatibn."
| QUESTION 6 |

How does QMI imprové the quality of instruction?

The tabulauon of responses produced the followmg results:
Standardlzatlon of course content 8 (61.5%)
Individualization, self-pacing - 4 (30.8%) .
‘Eff'iciency of time and effort 3 (23.1%)

Unbiased - : L 1 (7. 79) -

The prmc1pa.1 mprovement in the quallty of 1nstruct10n by usmg

QMI was identified as the uniformity of content that js taught in

individual courses. The capablllty .to-.\1nd1v1dualxze- instruction and

the efficient use of time and effort were also menti
MI contributes .t‘,o instructional improvement. Typical comments by the’
respondents were ''teaches eagh student the same material," ''self-paced

and individualized instruefion," and ''saves time for the student and
\,

”the instructor." | 2
QUESTION 7
What is your reactién to the procedures utilizedin implemei{ting ‘
'0\11 in your training program" ) ‘ |
The summarization of the respondents comments produced the

follcrwmg results:
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’ . : "1;}. i . \’-
Positive . - 10 (76.9%)
Negative'~ 1 ( 7.7%-)
.. “N& comment - "2 (15.4%)

s

Three-fourths of the respondents made conmlents of a general or
spec1f1o nature that/wer‘e p051t1ve Only one comment was negative in
toné Some/examples of pos1t1ve comments are ''the procedures were
well-planned and properly ut1l1zed " excellent when trained personnel
are used," and ''too much emphasis on empirical development and not

.

enough on ‘z‘!'s;sessment of feedback."
QUESTION § .
What roles do you fill in developing (MI materials?

'I‘he responses to this question revealed the following roles:

' Task analysis A : 3 (23. l%)
Writing materials " 3 (23.1%)
T o dinasing It proosdies T

and software development A - 2.(15.4%)

Course ‘coding - 2 (15.43)

Implementing ISD 2 (15.4%)

Editing materials * | 1 ‘( 7.7%)

Supervisory programmers - - 1(7.7%)

‘Test development | ' o . l ( 7.7%5-

Nooonm)ent; n - 1(77%)

'The comments of the respondents reflected that a great vanety of

‘roles are filled in developmg o matenals. Task analys1s and writing-

course material’s were spec1f1ed by about one- fourth of the respondents
Less frequently mentmned were functions relating to coordination of
instructlonal and software development, course oodmg, and ed1t1ng

materials.
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QUESTION 9

- How many man-hours are required on the average for you. to pfepare
one hour of (MI materials? _ ! {
The answers of(¥he respondents were as follows:

10-12 1(7.7%)

30 1(7.7%) - ! .
/ﬁuyf” 1 (7.7%) o
<70 1(7.7%)
150 . 1 (-7.7%)'
Unknown  ° . 4 (30.8%)
No comment | 4 (30.8%)

L The fesponsés concerﬁing man -hours required for producing CMI
materia1§ were highly variable, ranging from 10 - 12 to 150. The responses
were eiemplified by the following: '40 hours ‘average, depends on the
number of objéétives for the particui;r lesédn;”'”ﬁnknown, dépends on

material being prepafed,“ and ''from start to finished product , one

would estimate’ 30 hours.' ‘ vf v
QUESTION 10 o | | -

" What tasks do you perform in developing CMI materials?

The compilation of responses provided the following results:

.~ Develop or write materials .5 (38.5%)
7 - Analysis o 4 (30.8%) ]
‘Eéit méter?als' ' _ 2 (15,4%) ‘
Code materials’ ~ . 2 (15.49)
S  Identify and deyeloﬁ tests 2 (15.4%),
. .. Validite materials o zasay | y




Design materials E 1(7.7%)
Review materials “ 1 (7.7)
No comment ' ' : 3 (23.1%)

The tasks that were identified by the respondents were varied. in.
nature. About two-fifths of the r:espoﬁﬁents indicated that they develop
or write instructional materials for MI while abgu‘f’one-dxird referred
to analysis of the learning tasks to be accomplisﬁed. Other tasks
1nc1uded functions sﬁch as editing materials, cod:mg materials, test
‘developnent and va11dat10n. ‘ '

The responses revealed three primary areas of difficulty in
developing OMI materials: devel_oping objectives from task analysis
results, u‘t:ilizi‘ng!;D clearly understood language in materials, and

assemblying materials and aids needed for the courses. Illustrative

caments were "conversion of each task selected for training into an
instructional objective," 'presenting the material in language easily

“understood,” and "getting all materials together that are to be covered. "

’

QUESTION 11 | : T

-

What are the greatest d1ff1cult1es encountered in developing (MI

materidis? o _

The camments relating to difficulties were sumarized as follows:

Converting tasks to cle'ar\objectai\{es . 4 (30.8%)

Usmg understandable language p ,
‘ mmatenals ’, o 4 (30.8%)

' Assenblymg matenals/alds | (30.8%)
Staxjting, development process - C1(7.7%)
_ Validating materials . A )
Resistance to change . ( 7.7%)

"~ No comment o o 2.(15.49) .
[ ' .. b

2




'QUESTION 12 -

What”are your most rewarding activities in developing oM

v

materlals7
The comments of the respondents were tabuld;gd with the f0110w1ng
synthesis resulting:

Effective instruction , ' 9 (84.6%)

Developing instructional media B .
and materials - o 2 (15.4%)

No comment . , 2 (15.4%)
Most of the respondents suggested - that the accompllshment of -
effectlve 1nstruct10n is the most sat1sfy1ng aspect of developlng OWI
- ‘ materlals. The materials and media of 1nstruct10n were the reward for
k\ a relatlvely small . proportion of the respondents. Typicel comments
are_''seeing 1nd1V1duals progress,” "a good final product " "see1ng the

materlals working in the 1earn1ng ‘centers," and 'de opment of
1nstruct10na1 media." &

QUESTION 13 - )
How successful is the CMI system in achieving instructional
obJectlve<7

. The categorlzatlon of responses to the question produced the

~
[

- follow1ng results T -,
T Very successful - K ‘V~'9'(84l643

: .Moderately successfui o ;YAZ'(15;4%) B
No .cament: R . -2 (1s. ;{9)

The respondents expressed very favorable views regardlng the

ﬂ"”u

<
success of QMI 1n reachlng the 1nstruct10nal obJectlves that it

addresses. Examples of thelr comments are ”hlghly successful " 'wery

3/




s | R b 81 .
e

ood for basic informatlon A "success is in proportion to cnteria of

\5"

testing,' and "very success,fvu_lwl_n, theory-type lessons." ¢ - o | .
QUESTION 14 - |

What types of resistance to OMI' do you encounter in your training

' program?

The comments of respondents regarding resistance were summarized

‘as follows:
| Opposition to change by 9 (69.2%)
‘persomel involved | g ’ S ‘
) . A
- Opposition to (MI philosophy/, 4 (30.8%) _ ' g
' systems approach o : e t
“~  Unspecific 2 (15.4%) |
No comment ’ R 1 ( 7 ‘7%)- :

The prmmpal source of resistance to 'QMI appears to be based on
opposition to change from personnel in varlous roles and at various
~ levels. Some resistance also is derived from opposition to the .
phﬂosophy of OMI and the.systems approach to instruction. Illustﬁra-
' tive comments are that "tremendous human inertia,' ''people's re51stance
to change from platfom situations to QMI," "extreme resistance from T -
: ‘sane persons mvolved with part cumculun and lockstep teaching,'" and
":"perso:mel who do not believe in the systems approach "

.QUESTIG‘J 15 4 .

Overall, how much job sa,ti‘sfecti.on do you find in developing QMI
Systems" " . | o

1

The responses to thls questlon were classified and tabulated as

folchws |
| Abeire_ average: // ‘ 9 (69.2%)
;Avxeifage f ’/,r’, ‘ 1 : 1 ( 7.7%}‘ o | : i
No commemt | ¢ s @3y -




Moi‘e than two;thirds of the respondents indicated that they
derived above average job satisfaction from their work in developmg
M1 systems Typical comments were" "personally--a lot " "very satis-
fied with my role in developing instructional materials ," "the most
safisfying and ch‘allenging endeavor encountered in technical training,"' '
"I find‘it grati.fying'," and "a sense of aqconplishnzent by producing .
: well.-trained Navy m?n." | '
QUESTION 16

LY .

Addltlonal comments about QII. ' : .

o

cerning (MI. The commen?s were suxmnarlzed as‘l'ollows

" Positive o 4 (30.8%) -

. ' Need more suupp rt . -2 (15, 4% )
Nq con-ment | 7 (54.8%)

L, ‘One-third‘of the coamnen.‘ts‘ que were posigi'ive ifi tone while: others’

related to support fof MI. The %oormnents are exemplified by the

follow:.ng "It S the going thmg}" "the greatest aid to mass media

since the oomlc book,'" ''the oI method of teaching 1s the method of

»the future,' and "more formal trammg is needed in QMI concepts and

.sk@ills for adninristl\‘ato‘rS‘c;f schoolé and cou;‘ses." o - 8

| CONCLiJSIONS | ‘

1. OMI is perceived as the bq;t Navy alternative fc:)r inlﬁvidualizing

the- training process; therefore ,‘ curficulum specialists like Learning

Center Superﬁéors rate it highly and are committed to its implementati‘q'r.x.
2. While there are persomel ;'esistar}ce factors, 'the. ma»jAority of ’

the aurriculum specialists rate their roles as ghéillenging, within the

BEN
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°

!

1SD mission and professionally rewarding. T'Ths highly pbsitive level

is rathér unusual for canputgr based Asystemsf(see' Chapter 8) and reflects

the high proportion of uniform pgrsonnel supporting the effort.
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QIAPTER 7. Cost Benefits to the Navy from the CMI stt

Cost benef1t analys1s has many forms each of wh1ch reflects the
I types, of questions being addressed. For our purposes , this section
- shall compare convent1onal 1nstruct1on (CI) with OMI. It is precisely A
the outcomes of this comparison that has caused the Navy to move
'aggress1ve1yvforward into a_MI Qperat1on To perfonn this GI-IMI
comparison,'thé projécted cost benefits as proposed in the or1g;na1‘
justification to the CNO shall be eensidered. In turn;‘the%pnfoldiﬁg$
cost benefits as reflected bfithe‘FY.ZS’t;aining date coming from NAS
Memphis shail yieid our current level of cost-benefit aggregation.

. A - .
Finally, the benefits to the.operational Navy shall be discussed.

Projected QI sttem Cost Benefits.

L

Th1s seqtlon shall define cost elements so that the cost beneflts
can be der1ved Within NATTC Memphis there are three cost elements
exclusive of student salar1es, which contr1bute most heavily to,the
training cost per student. These elements are instructors, direct
stxpport, and indirect support p'ersonnel“'salaﬁes . (Minor cost’ areas
are supplies, travel, etc.) The instructor end’direct support costs
are those directly identifiable with a given course. Indirect support
includes all other NATTU Memphis personhel. .

* The humber of instructors required for a given course is a function
.of three var1ab1es Instructional hours required at given student/ .
instructor ratlo, annual tralnlng requ1rement in number of students-‘

i

and class conven1ng frequency

kjn' Support requlrements are, in the aggregate, a function of the =

' number of students on-board. Ihevplanned students on-board to direct :
o .o R ﬁ;" . S M~

e - : e a Y '
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support ratio at NATTC Menphis in'1972 was 24.2:1., The planned student

‘mput to indirect support ratio at NA’ITC Memphls in 1972 was 12,43: 1
7 Courses to be converted to (MI were so ohosen because of the1r
impact on the Technical Trammg Oonmand in tems of resources requlred
" The FY 75 training plan cal_ls for an average student on-board (AOB)
loed of 20,261 for these courses. This requi'res. 2,691 instructors. and
2,.467 support personnel at a cost of about $29 043, 963, for instructors ,
and $30,615,181 for support personnel- per year. Student salanes are
“about $121,S66n,000. This totals to about $181,275,144 per year for
" student, instructor, and support“personnel salaries and beneflts..
These costs do not reflect loca_i command, facility, travel , ‘CNTECHTRA,
and CNET overhead. _ . T,

The courses put under CMI demonstrated signi'fic,ant course length . ..

reductions oompared to conventional instruction. (See Chapt_er' 3,a

Y . ' \’,n“‘lh

'46.9 percent reduction'.) A conserVative 20 percent reduction was used
for this FY 7;1 analysis rather tha:g;} the targetted 30,percent set as dn
.obj‘ective Course length reduction has a direct proportional effeet
on student average on- -board (AOB), wh1c.h is used to derive mstructor
and support rethuements.k Consequently, it becomes apparent tfxat even
a very m;dest course length reduct1on of 20 percent has an impressive
‘gross cost savings/avoidance potential on the order of seVEral ndiiion_
| dollars per year (011 reductmns in instructor requn'ements for a
prOJected 20 percent-course length reductmn are generally on the
order of 20-percent This is. due primarily to lower AOB's reahzed

as a d1rect function of course length reductmns and, secondanly, ‘to

greater 1nstruct10na1 eff1c1enc1es L T o




-t . L4 L]

‘.Curriculum development constraints (personnel, funds,~faci1ities)

. ' coupled with hardware acquisitiqp4projections dictate’ an implementa-

<

tion nlan'snanning a five year period. The projected implementation
N ' . , ) [

plan is presented in Table 7-1.‘<Each projected course conversion'by
. Ad * p s - . ) : - 5’
fiscal year is.listed. (Obvious exceptions have occurred, for example,

the -ADJ course. is now operational although it was not scheduled until

S 0 T ‘

y - I

tbst Objectives'ﬂ . )

f ’ ‘ Y o
QBH has two primary cost obJectives in addition to 1nd1v1dualizqd

,training - course length reduction and an increase in student to

”~“1 instructor ratios. The'obJectives are both manageable and can be ' ' \\
|  quantified, T , c
- Course length reduction provides the most significant gains and

‘1s directly\measurable. LEach caurse to be implemented 7 was or is '}

presently being taught under conventional instruction. The number

-

' of hours requi 'to teach each course is well'documented:.hUnder I, ’ )

,after a statistic 11y significant number of students have completed
- . - the course.'an avenage‘completion time may be computed. The difference

- . ‘ v

between the time requirgg/tg complete a given course of instruction K

under conventional 1nstruction (CI) and the/average completion time -
Y

under MI is the Course length reduction. A conservative course 1engtﬁ.

“reduction of 20 percent verall shall be used for analyses, a reduc- , '

<« tion of 30 percent is the\primary obJective of CMI,

w

- " - For each ourse under consideration the cI student to instructor

-~

zgtio USea for theory/practicé instruction is 25:1:5\Ihis is both the" -

classroom standard o > and the ratio normally used to deternine ~ /

N
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o Table 7-1 '
. v ! Projected C(MI Course Loadings . s 7
' "Course Length . - Estimated - ,
- - ) (# of Students under Instruction o .
FY - School - "‘Location. weeks) est. ' CI ~ OMI ¢ TOTAL ' ‘
- —— _ ' _ . v
” , 20667 0 20667
74  BE/E°  Memphis 5.4 - 19876, ) 633 20509
74  AFUN Memphis - 0.9 - 19001 - 1333 20334
74 SPLICE  San Diego ¢ 5.4 18028 ' 2111 20139 °
75 ' AV(A) Memphis 3.0 17650 2413 20063
75  SPLICE  Great Lakes * - 5.4 16171 - 2596 = 19767
76 AV(A) Memphi s 12.8 15439 4182 19621 .
76 \SPLICE  Orlando . 18.0 15106 4449 19555
° 76 SPIGE San Diego 18.0 14016 5306 19322
) 76 . SPLICE  Great Lakes :  18.0 - 12016/ 6903 © 18919 S
Y76 0 MM/BT Great Lakes * 9.0 9572 8858 18430 -
.77 M. Memphis Q.4 8945 9360 18305 .
.77 AE Memphis 1200 8332 - 9851. . 18183
77 AD Ml’us - 5.6 7959° , 10150 18109
77 - HT  ¥San Diego 194 - 7231 10733 17964
77 R San Diego 1.2 . J6244- 11522 . 17766
77 . EM San-Diego . /9.6 5640 12006 17646
77 ° 08, Great Lakes 12.0 4973 12539 17512 .
i 77 FT Great Lakes  / 21.6 . 4350 13038 17388 \
78  AFTA * Memphis - ;20.8 . 3603 13564 17257
78 AC - Memphi s 10.4 — 3502 13717 - - 17219
78 AD ' Memphis 8.8 3215 13946 17161
78 AW Memphis - 9.6 2975 14138 17113
78 IC San Diego 10.4 2680 14374 17054
! 78 CS San Diego 6.4 2409 14590  ."16999 \
78'. ' EFSIMP. ~ Great Lakes 17.6 1203 15555- 16758
79  CLERICAL Meridian 6.8 405 16193 16598 °
79 M Great Lakés 9.6 0 516517 16517

BE/E ~ Basic Electmmcs/Eleqtncny ‘ ' :
AFUN Aviation Fundamentals - N |
SPLICE Systems Planned Learning Ind1v1dual1zed Core Elements -
AV}A) Avionics
MM/BT  “Mechanical Mate/Boiler Technician
AM Avionics Structural Mechamc
AE Avionics Electrician's Mate ,
AD Avionics Mechanical Mate L .
HT Hull Technician ' T . '
RM “Radio Mate R , . ‘ |
\ ™M ' Electrician Mate T : . '
% 0S Operation Specialist - 7
. FT
AFT
AC
AO
AW

~

‘ Fire Controller Technician ) ' v ’
TA Advanced 1st Term Avionics  IC Internal C ications- Electrician
Air Controller . . G °  Commissary<Specialist
__7Avienics Ordinance ETSIMP ' Electronics Technician Smplified
Wvionics ASPA oM Ounnery Mate " = -

P ‘
S - . ' :
s R
A v




' Cost Elements

,1 : | 8 .o
instructor billet requirements. Under CMI the objectibe is to raise
this ratie to 30:1. Again this objective is directly neasurable by
observing the' number of instruttors yreduired with.CI and oI .

-

P4

Costs are presented belcw for the estimated eight year life cycle

of the system for the accepted alternative: o N

(1) Centdnue with Conventional Instruction . o
(2) CMH w1th lease-purchase ADPE
To determlne the taxpayer cost to train a student there "are nlne

cost elementsito be considered. These are presented in Table 7-2.

A

. Comparison of Pro;ected Cost for QMI and CI §X>the FY 74 Plan

For the purposes of this projected analy51s only the cost savings
in instructor ang support personnel pLus that attrlbutable to av01dance «
in student salary-given the reduced student load were con51dered

Table 7.3 presents the ‘oI reductlon of instructor and support b111ets.’

.

(It should Be'noted that after six years the instructor and support

reductions stab1112e ) As one can see, “the total sav1ngs for thlS six
year perlcd is $13 million plus and the annual sav1ngs range from
approximately $1 mllllon through $4.4 million.

In turn,.the student billet reduction is indicated by the reduc-

tion of the average-en~bontd load,'drops from 20,667 to 16 ,517. ,This;

equates to an avoidance of approximately'$22 million per year or $148.6 /

. . o |
million for the 8-year period from FY 74 through FY 82, . aﬂ//
pe -

Therefore, in calculating the:total costs savings, one c

‘ceive that the cost for computer managed instruction,will be $426,603,000
. 4 ( i ° . ,

1 ' Yl e
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- L ‘ . !
Peal N i "vi . 9 . /"“/
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| I
N @ \ ’
. . fost Elements- for QM and CI' . °
_ A N
OMI_Elemengs Common Elements |~ CI Elements
ADP o Supplies > : </ Instructors W
y Less Instructors Travel - /. Support o
Less Support Plant / . Sy
Course Conyprsidn Indirect ovérhead
. ; CNET/CNTT overhead '
P -— \ - : n
4
Table 7.3 .
N } I. Projectéd Cost Savings.for Instructors
T and Support Personnel in (MI
R | . Dollar Cost | '
~ Instructor Support Billets Total Bavings . Amual $
12 ¢ Billets Mil- Civ Billets MP, N O&GMN Savings v
: ! : " ’ IS .
- 75. . 87 59 8 - ‘154 1652 - 119 1771 ° .
76 155 102“2 13 270 2891 208 . 3099
- 77 221 149 21 391 4163 300: 4463 4
- 78 131 88 - 11 230 2484 179 2663 "
79 - 4 35 S 94 1011 | 72 1083 o ‘
80 /6 _\3- 1 10 100 ° 7 107 / T
" Total ~ 654_ 436 59 . 1149 12301 , 385 $13186 | ;




while the cost for conventional instruction’is‘$625,8792b00,va‘,
“difference of $199,267,000. Thus, the initidl projected- analysis
1nd1cates that the CMI alternat1ve ‘provides 51gn1f1cant cost sav1ngs.

N
It should be recalled that the prOJected cost savings are fxgure'

at’
the 20 percent level to be conservat1ve, but in fact, the savings are -
operating‘at 46.8 percent currently.A TUrning'from these’ projected

cost beneflts the real1t1es of FY 75 yield cost benef1t f1gures off‘

4

even more p051t1ve character ‘ : S I

: Cost Benefits Achieved For FY 75

a

As presented in the pr1or settion, the cost beneflts for the Navy
M1 system 166k most advantageous . As w1th any system, though, the.

| reality of it§ beginning~imp1ementation determines yhether the projected .
‘benefits are being realized. This section speaks directiy to this
’reality. o e 7 .

“ For‘comparative pnrposes, the fiscal year 1973;'juet prior tog
;lbeginning operational}implementation of OMI shall he'uSed. Therefore,
the' following analysis for FY 73 as opposed to FY 75 isrcompbsed;h

~within the four (MI objectives. -

‘

<
Reduced Course Time. As presented in Table 7.4, one' can see that
. . -

14

the numberubf AOB students has inCrea§ed‘ and given our awareness that
for each of the courses there has been a s1gn1f1cant drop in 1ength (a_
reduction of 46 8%), this y1e1ds a sav1ngs 1n student salar1es of .
$10,106 604 (d1fference of AOB-2199- x salary of E2 x 45%) This
sav1ngs of 10 1 m11110n dollars is approx1mate1y 48 percent of the |

~ total pro;ectéd life cycle savings. Obv1ously, thls should grow
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K . ' Table 7.4
7
* . "~ Cost Saving .-for FY73 to FY75

‘ 5 ; - . . Y -

. e ' Conventional .

. S : Instruction . \/
Student AR 1632 r T 2.500% ’
Course Time o * . 196 hrs. . 104.3 hrs..
‘Course Reduction® . * -0- S 46.8 %

: Projectéd Student Load ’ . | ‘ !

" ' "'Factor for OMI . . 4699 ' R | B
'Amomt'ofSavings\‘ |
in Studént Salaries - 0- . 10,106 604
' N ‘ E
J
/
t‘
‘\q\
4 :
/
P . /o !
+ o ‘ »
| ]
3)(
’ ) - f
AL .
¢ E @’
1 . - .




Considerably:as the CMI svstem moves on into bigger stndent loads.

Not only should bigger student savings be expeoted (higher*load and 1 ’
hlgher salaries), but thls 111ustrates hoy.OWI responds flex1b1y and
cost effectively to new nanpower reqa}rements V

Instructor and, Support Personnel As presented in Table 7.5, the

daga 1nd1cates that there has been a slgnlflcant drop 1n 1nstructor
I >
personnel (23 percent) . leen that these-are on the average E-7

 level, this yields a savings of approx1mate1y $1, 659 408 for FY 75.

It

Again, the CMI system: appears to be on t;%get in y1e1d1ng the cost_ - _‘
benef1ts approprlate to its. development
i

Comguter Costs J e , . DR

Y

It should be noted that for FY 75 and even more so for- FY 76 and ‘

{

' FY 77 there w111 be’ add1t10na1 one-time computer aGQUISltIOD and : \
operating costs (see Table 7.6). Such costs havevto‘be amortized over
~an 8 to.10‘yea:;period in»order to fully reflect their capitalization
in relatlon to the benefits. Such a process, though, does not reflect
the actual outflow of cash. Foﬁ the Navy CMI system the ‘cost sav1ngs

“($10.1°M and $1 2 ND more than cover the $1.6 M current\or pro;ected
- \
" Costs. Computer based tralnlng systems always requlre this ear1y~h1gh

K]

" start- up cost bfit w1th1n the first four yearggwhe crossover curves

N . with conventional 1nstruct10n are more than dramat1c enough to justify 4

. Tsuch capitai_investﬁént For the Navy system, the crossover benefit 7

— - /

p01nt has already been reached < o : .

-

. . o '. Higher Performance Levels. As‘indiegted in Chapter 3, the students

L4

)

under CMI‘perfb;m better on the final exam. "Therefore , it Seems

Y - . . \ ’ ’ o
- reasonable to assume that when they go to the fleet that they will
: @ - ‘ .




Table 7.5 = o

Instructor and Suppof; Persomnel Sdvings *

Projected . | -, a7 o
. ’ . 'J <, . )
TInstructor 187% ' 83
Levels o (25:1 for 4699) (30:1 for 2500)
Projected Support - 292 - 206
Level : (12.1:1 x 4699)" (12.1:1 x LZSOO)‘ -
Instructoi and Support a8 ) 289
Level for FY75 ‘ .o R
/ , : o’ / 6 ,
 Cost o © $4,170',240 : $2,510 ,832
' — (480 x d688) © (289 x 8688) )
Cost Saving | \ B S $1,650,408
Table 7.6
' ’ Computer Costs*
' FY -, Cost in Millions
\ : a’ 75 ¢ ! 1.6
. . 76 2.4
’ 77 o 6.2
L 78 S 3.7
' 79 . 2.6
80 2.2

% Total Ccmputer Costs cover ADP personnel, lease purchase equipment
. maintenance ; communications, and supplles/swport

B ) R . '
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experience a more pbsitive\tranSfer to on-ghe-job tasks. Such con-

siderations, though, are ve%y hard to calculate in dollars as to their .
\ . | ’ . ~

"~ impact,.although one knows it to be positive. For our purposes,‘it

can be-estimated that 5 percént*of~the 10.1 million‘dolléf figure is

utilized to derfve this bean1t ($550 000) It should: further be,

. noted that a study of this: 1mpact and 1ts real beneflt to the Navy

; should be undertaken in the fhture ) o

3 v

Student Attrition. Again, the analy51s in this area is prellmlnary

~at best. The ratjonale for considering attrition'is an awareness that

‘using the 7 percent estimate, one takes this figure times the total

v

CMI‘prbduces a-significantly 10Wer-rate._ It could cbnservativqiy be .

estimated at 4.5 percent or more on ‘the average at 7 percent. If, ,-i

sStudent input for a year for each (MI course .and‘then, assumes that a

i \
student on the average goes halfway through the course befbre under- °
doing attr1t10n /then one comes up with a flgure of $56 874 (7% x 2500 -
X $325) for thls cost bengflt of reduced student attr1t10n. ' .

/\
In*viewing the above.cost benefits, one can see,that the -actual

o

v , .
CMI system is perfbrming accordifig to the projected levels of cost

savings and perhaps even in a more beneficial mammer. V(See Table 7.7

for a sumary of benefits). The more benef1c1a1 factor should be -

considered by Navy personnel in. try1ng to assess the full cost benefit

A

for MI. In thls way one is in a better p051t1on to understand thg
full impllcatlans of all beneflts . ) = -

CQ__ﬂgrent Navy Qperatlonal Benefits. In p3551ng, there are two
addltfaﬁa beneflts whlch should be noted TEEEQ are very hard to

'deterﬂune‘cgsts, and only beginning estimates ‘are provid First,

[
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4 Table 7.7
LY ) N
: QMI COST- BENEFITS
Goal 1 Reduced Course Time-(46.8%) - '

" Goal 2 Reduced Student ”to inStructor Ratios (23%) .
Addltmnal i Reduced student to Support Personnel Ratio
Impact . (23%) .

“ ngher School Performance Levels (5%) T
Reduced Attrition (2%) .
v Longer ‘Activ‘e Work Tours'
Higher Work Performance Levels ,
 Increased State of Readiness .
N R ) ) o &
§ / " Potential for Reduction in Mamming'lLevels.
) : / . ‘ é, . ,
ol SR
_—
. “‘\‘/
\ 5
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a11 of the sailors going through these "A" schools have finite tov.;rs
“for which they have enllsted k{; there is a 46, g* percent reductlon in
tralnmg time, these number of weeks- ére added onto their actlve duty
tour Such addltlonal t].me prov1dﬂ‘s’ add1t10na1 exper1ence for 'a more
" knowledgeable, more competentr saulor to be performing in the fleet. ‘
Such add1t10nal tlme should not be 1gxlorpd but actually est1mated m
terms of 1ts contrlbutlon and’ mcluded in the beneflts of the (;41 >

' ystem.r One can crudely est1mate that 1’t is approxmately half -0f the

student's salaried savmgs foun,d w1than the OMI course namely $5 5

5 n‘ulhon or some equivalent additional benefit due to mcreased L
. N C . . ")‘f
competency - not salary R N : :
‘ -" Even more 1mportant1°y, the 1ncreased competency due to longer’ -

work tours as well as hlgher competence levels yields a performer who

' undoubtedly contrlbutes more to the readmess of any glven sh1p Such )

L -

readmess permlts a reduction in the mfmnmg levels for the operatlonal
- )
: Navy. It is common to hear that many of the career f1e1ds th.ch are

. be;ng trained v1; ML are undermarmed by fo1 a1~1evefs G1ven that
thlS is truly the case, it 1nd1cates that CMI may be con\f\rlbutlng to -
- am actual evolvmg reductlon in manning levels for the Operatlonél
Navy. Agam, a benefltcof this type is hard to estimate and thet Navy
oughtit?)"Stwy this possible benefit. ) . - o \.3 .
- .. ' . ) . '/ h

- - . . . .
$ . b4 . b .o -

o

Conclusions * S .- \

1. 'I:he Ne\}gy OMI- system is a highly cost beneficial @ération‘
which”is saving the Navy during FY 75 in excess of $10.2 million
annually ($10z1 + $1.7 - §1.6). Such a )/Eﬁltrlbutlon is gplely due to

. the effect of the (MI system in comparlson to convent10na1 mstructloﬂ.

’ ) . :
' \ - R - A ey
\
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' 0bv1ously,0the costs for the Navy to return to conventlonal 1nstruct10n
) -0

would be enormous borderlng on the 1mp0551ble e ., - s
. 2. The Navy CMI system y1elds slgn1f1cant cost benef1c1a1 contrl-
butlons accordlng to all four of 1ts ObJeCtIVES' namely . course time

\ f
)say1ngs redueed 1nstruct0r support personnel, hlgher end of course

.performance levels and reduced student attrition. Each of these if |
. / -
,:con51dered increase the cost sav1ngs 'in excess of $10.2 malllon for

4

7 |

3, K\'I'he proJected cost sav1ngs for. the Navy (MI system as prepared v' -

in FY 73 appear to be conservatlve at this tlme and even greater galns |

] -~ . N ' ie

. can be ach1eved ' 'xy. L - ~f

4 The Navy tra1n1ng manager should ‘consider (1) studles of other

t

" concurrent benef1c1al effects such as: that attrlbutable to a. h1gher /

ﬂlperformancs level at the end of QMI course and the. impact of thls ce
factor on transference to fleet operations ; (2) reduced attrltlon and, T
[S ' e

‘consequently, higher sav1ngs for manpower deployment (3) 1ncreased v
work’trges fgr firgt tour personnel belng processed through CMI B \L B

.schools and (4) potentlal for reduc1ng mannlng levels glven 1ncreased“

- competency levels due to thlS 1mproved fofm of tralnlng.

s




CHAPTER 8. Large Computer Based Training Systems

f '~ In -the traf!.mng world it is a cofmon practice to tompare techno-
::\;w~: loglcally based systéms whose purposesoare modestly 51m11ar w1th the /ﬂ
. .domaln Such.comparlsons and contrasts, of course,.tend to minimize
‘the d1fferences in stated purposes obJectlves characterlstlcs equ1pi .
ment’, materlals etc ' More 1mportant1y,.they-m1n1m;ze-mhe d;fferent{el
amounts of funded resource levels. Finally,~theyw1ack the-sensitivity'.
concernlng the instltutlonal context into whlch these computer based .

systems are 1mp1emented On the other hand, a non-detr}mentallcomphrl-'
son provides for a clear\identification of the alternotires open;to

large computer based training systems Such a.panoramo}of alternatives {
is essential from, a tra1n1ng polnt of%V1éw 1f the benef1c1a1 relatlon-

ships between computer systems desagn and the result1ng training outcomes

are to~be'stud1ed From an 1nst1tutlona1 p01nt of view, it is foolish

g
:.

. to thlnk that the economlcs of the computer based training system are . :
not a prime determmant of its current and future Jmplementatlon.
Consequently, the Navy CMI system shall be placed in context w1th the
only two other exlstlng large computer based training systems; thls
chapter is not 1ntended to criticize or make compet1t1ve comparlsons.
but tather to identify the alternatives and illuminate the role of the

3

-, " Navy Ml system with the aomain.

In the world of computer based tralnlng systems, espec1a11y those
de51gned for large groups (in excess of 1,000 students) there are
three which can be brought somewhat into the same contextual v1ew.‘ o yr\\

&ghere are large computer based instguctional systems in the public
Vg

sector, e.g., the Chicago Pub1i¢’ School Drill and Practice System with

LI
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800 plus terminals, and ifi the indnstrial training world, e.g., the IBM
. cus%taner engineering OMI system with 180 terminals, that could be
. descrlbed “The £act that these. and other medium _sized systems are not
/w is duewnot to their m:portance or future potential, but to '
their overlap w1th the PLATO and AIS.) .. The ‘systés  to be ‘ - o
g "; rev1ewed .are the Umverslty of‘*Ilhn%us _ PLATO Computer Msxsted ! .
Instrm¢t10n System, “the Air Force Adugnced Iiistmction‘él S}'stem, Lowry ’
Aif Force Base and the Nayy ML system. In order to'establish the
| context and 1dent1fy the alternatlves ‘the followmg Questlons were
mvestlgated utilizing mterv1ew tec.hmques as well as a study of
\ documents . , {In all-cases personnel from the Unlvers1ty of Illinois .
PLATO system and from the Air Force AIS hdve 'r'e\{iewed the |
_write-ups and reacted to them in terms of their acturacy\and Tepresentd-
~tion.) “

1. What are your current objectives?

g 2, What is your current computer and terminal configuratidn?
3. How many terminals are operational in the field? |
4. How many terminals can be on-line at a given time?

* *5. How many courses are on-line at a given time?
6. What is your current maximum number of students on a given day?

7. wabmany terminals do you project for 1980? , | :

8. .What is.your mean systems response time? B | -

9. i?ow many transactions per terminal per mmut.e do. you normally
b observe"

10. What is the character s’ize of a typical ‘gburse?

11. How long is a lesson and a course on the average? |

What procedures do authors use to implement a course?

]
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) '_‘13. Hew many authors currently’are active?

i‘i. “What, type of instructional model (tetal d1§blacement of
instructor, supplemental or impact) do you have for your
N classrooms? .

15.'lWhat effect is your system having . o% your institution?
. 16. What 1nst1tuficnal changes are facilitated?
o e17) what institutional changes (are inhibited? -
;o 18,~'Whé£ is thg current ;osé of your terminal?
| 19. - What is the cbst ofs your computér configuration? )

e&. \
20. What is the cost of your communication miltiplex equipment?

21. What will the operatlng system and language\Eost7
s \\ ' .

22. What is your authoring to lésson hourly ratio? ‘\(IhiS‘query
assumes the full ISD process through computer implementation.
Uhfortunately, the estimate may be triincated.) \\\;

\\
" 23. Is there an instructor reduct1on planned for the s;gﬁam and )
institution? : \Eg
W

O

\"

24. What reduct1on in course time are you~observ1ng7

25. What are the unique features of your system, and what are 1t9*\
greatest benefits?

I

For the purpose of commmication the answers %o these questions will
be found in the following narratives. A narrative descriptive style
'is being. used in order to-promote understanding and minimize any

" invidious ccmparlson or focusing on one comparative el\Tent to the

4 ]

exclus1on of all others.

N -

* The PLATO IV Computer-Based Eduﬁation System

The PLATO system, currently under R § D expansion by the
, gcﬁputer-basgd Education Research Laboratory (CERL) at the University
K .~ of Illinois, is designed to provide high quality technoiogically-ﬁéspd

. i

. : : b o,
+ . /3‘5 g i
B > © _‘.._).Li-
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educatioi; at low cost. 'I‘he system was developed Jmually in the
Coordmated Science Laboratory, umder the direction og Dr: Donald
Bitzer. A Control Data Corporation Q'ber 73-74 (6700) is the central
c:u'e control.element in PLATO “which allows for a large: number of
q stu’dents, at various 1nst1tut10na1 levels and over a range of disci-
pli\xxes, to receive instruction simultareously. -

1

Objectives _
A Aithough' the program objectives for PLATO are not documented at
present, Dr. Bitzer views them as encompassmg three general domains:

technical, educatmnal and resean:h Underlying all the objectives

- is one general goal: to develop low cost, computer baséd_ education .
. which will be easily accessible to the general public. The achieve-
, ment of this goal' presupposes the attainment of several sub- objectives,

many of which are considered to be unique to the PLATO system.

(1) The effective use of television chamnels for data distribution.

At present PLATO e@loys a micrcivavé delivery system capabie of
trarxs;mitting information to terminals within a 20-mile radius of
the lniversity of Illinois. The commmications cost is.now

kestlmated 'to be lower than commercial telephone services. '

(2). An_increase in terminals per phone line capacity. The chrrent
PLATO system can serve ténninals up to 1200 baud telephone lines.
It is anticipated that within one year, this capacity will be
mcreased so as to accommdafﬂ at least eight terminals per line.

o -

. (3) _nproved techxucal termmal design cost outcomes. The PLATO
A

system currently utilized 4 plasma d1sp1ay terminal } % Advancements

‘2




" oo /
in eng1neer1ng technology and an ant1c1pated demand that supports

mass production should result in costs \)emg reduced by one- f1fth

(4) ~An mcnease in .the Rrocess1 _g nvsmory /_program conf1ggrat1on A

proposed enhancement of the CPU/ECS conflguratmn yields the
pot%ial of reducing cost for servicing a users.

o / o . o
(5) To develop a natiorwide/international network. While the present

Ky

PLATO systém is not expected to increase beyond a pro; ected '
: capablhty of driving approximately 500 temunals' it 1is ant1c1-
- pated that othe;' PLATO systens of similar size¢ will be 1mp1emented

both nationally (e.g., Florida System) and throughout the world.

\ se systems w111 be interconnected via phone lines allcw1ng for
a: ap1d and cost-effec}we transfer of both ‘techniques and course-
wotk. | ' } ' ¢

Vo ’I'hg educational objectives of : PLATO, q‘fcours'é , are integrally -

k]

A related to many- of the technological goals classified above. The mos t

bas1c objective in the educatlondi domain is to mcrease the usage of ‘

PLA'PO by public schools, commmity colleges, universities, and military
® .

TS per day. By way of

,000 hours o'f instruction

_training systems to approxima.tely. 5 ,0/00
cémparison, it is estimated that roughly
aré being utiiized today. . |

The dymmuc mission for PLATO dictates fhe need for an ongoing .
f R § (D effort “to evaluate the existirig system and ‘detemﬁne what -changes.
might be ijiemented to reduce costs aﬁd emﬁé.ﬁOe instructional capabili-‘
ties. Futurc R§D will.be focused on questions such as: ''For which .
‘courses' does the PLATO system appear most appropriate?' 'What different
typés of instr}xctionaI services ought to be provided?" "How ca}l PLATO be'
? " made more accessible to tﬁe private sectbr o'f“;the, countx‘y?;’ :

-t il.l- 13
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Camputer Equipment . [/

The display" unit used by PLATO 1s the "plasma display panel "
‘Wh].Ch consists of two thin, transparent sheets of glass on- w}u\ch are
placed 512 honzontal and 512 vertical trafisparent conductors. Thl\
technology makes posstble graphical display capabllltres selectlva \ |
write and erase of parts of the d15p1ay without dlsturbmg' the rest
- of the screen, de51gn of symbols standard alphanumerrcs animation, B
.and rear-proJ ectlon of C(;lor macro 1mages onto the panel The plnsma
model 1s considered to be h1ghly cost- effectlve (current’ custom pnce - oo |
_is $6500 plus add ons) and well su1ted to fow-cost mass pmoductl .
| The digplay unit 1s mcorporated into a sophlstlcated\student : "
teminal which contams a special key set, a random-access,égnage ‘
selector used for th‘e‘;rea'r projection of color micro Vi.mages ,'\21 touch-
sensitive device, and input/output parts to operate external equipment - -
under computer control. Among other devices used with the PLATO IV
‘tennmal is a computer - controlled music box which can be used to
transmlt tunes of Vvarying p1tch and duratlon The PLATO IV terminal L
is ;'egarded as a highly 1nnovat1v:a and technically sophisticated .
device with céi;abilities that far exceed those of othet terminals \
presently in existenco. (Some DOD users have found micro image
projectors to ‘be marginally reliable in temms of image placement ‘on
the screen, e.g., Tndent CBI Study.) — )
The computer to th.ch the PLATO- terminals are comnected has 65 000
60-bit words of. central memory, two central processors (CPU's) , several
(e

. dJ.Sk storage umts “and ten peripheral pmcessmg units’ (PPU's)
heart of the system is"the CDC‘Extended Core' Storage unit (ECS) .

! \ | ‘ T ' | ’ L # : '
( : "

& A
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Current and Projected Utilizations of PLATO S
N v . n

- unknown, but it is estimated that on a typical day, there are appro;d-

| Di_splaoement. (The Suppiemental model is-a form of instruction that

o P T 104
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Permanent storage of lesson material is on the disk units, but a

requested lesson is transferred to the ECS unit where it remains while

- ., AN . -
Y

in use. N

\
!

\

'~

At present there aré between 850 and 900 terminals parficipating :

in{j the PLATJO System. However, it_is estimated that the system, as-'it
.T\J -~ h . . : ()
nq%v stands, can accommodate a maximum of 550. terminals'at one time. °
R .

o

Approximately 480 terminals are supported now (the.éxact number is

displayed on all terminals by the system). Given 480 términals

institutionally distributed’ to schools.and commnity colleges NSF

* sponsored - 39 percent, DOD groups - 11 percent, universities - 10

h N ‘ :.{9*“?-"-1 g_\ 2 FE
percent, and the Uni\}ersi;:«y of Illinqis < 4Q percent, the current °
potential for instruction is estimated to be’S‘OO, Astuden'ts. (currently

=

estimated at 2,000). Approximately 4,000 course hours . en;onqjassing

’miversim college, public school, and military programs,

are now on-line. Qver 120 disciplines are represented in the universify-
related courses. The exact number of students who use the system is

mately ZK,OOQ_ student users. An average lesson for accredited univer-
. ) =

£ ' Y . \, A
sity courses is &ne hour in °’duratlon, wh_ereas&or elementary instruction, .

!

lessons. tange from 15 to 40 minutes.’ Each course contains a;)proxima?i:aelyA

30,'(0)00 6;'b1t characters per hour of instruction. "Ihliee types of class-
rocm models are niosq) ;;ervasively' employed -- Supplemental, Impact, and
ai'dg-%a more convéntional ongoing i'nstrt}ct'icinal purpose ; mathematical
drill and practice in the elementary school is an excellent example of

Sy
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»Such supplemnt An Inpact‘,ﬁapplica‘t'ion is the application of  technology , -
to bring about a change in the instructional process and-instimtion
- and enhance the beneficial outcomes . The Navy application of computer s
support bt 1nd1v1duallzed instruction is an example of such lmpact. R
" < ‘ ,Total Dlsplacement 1s the CAI tutorial conceptmn advocated in the ,
1960'5 and foresaw that most or all of educat1on could take place by
a techmcal means as opposed tp a more convenuonal human mteractlve
/‘\rocess ) Dr. B1tzer feels that the mogt effect1ve apphcation\of e
PLA'_I‘O appears to be with the mpact ‘model o '
’?& very desu'able feature |of PLATO-is the rapidity with which,
) cmpnumcatmns are dehvered 0 students The avca/;'age systems response

-\ "t:.me 1s 130~m11]‘,r15econds and rough.L( 30 transactlons per m1nute are
v

expect&(d /o o . .
Pro tmg to,the futune the' PLATO group ant1c1pates that by
S ~ 30 June 1975 the number of. operat1ve terminals w111 mcrease to 960 i
~ J \

with the goal being an add1t1ona1/1ncrea3e to 2 000 temmals within
‘the next few )’ears. Although the 0Umvers1ty of Illinois system is not |
expeoted"to ‘extend in capacity beyond 2,000 terminals, it is _assumed '
that by the 1980's similar PLATO systems wiii‘ be inqilen\enred throughout |
the world. Thus, it is qu?.te poss1blelthat in 10 years time there l
could be as pany as 100, 000 PLA'J.‘,O termmals in operat1on. These could oy s

‘ (%hterally m11110ns of students , 7 ' T 7 ) .

o

K

Authoring Procedures B

All authoring is perfomed.exclusively through the terminal by

'use of the TUTOR Mlanguage. TUTOR can be characterized as a highly = -

v - powerful and efficient CAI langusdge, relatively simple to learn", and

450
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full file han.dlmg ab1l1t1es ) It is genera.lly assumed that most

. \
' mstructors, with some assistance from CERL consultgnts and on-1line

» | lesson-writi ¥ims , can acquire considerable fluency in authoring )
. courses in izfairly short period of time. In fact it has been .

» observed that the highest qual1ty mater1als are produced when/ the

1nstructor themselves N rather than professmnal programmers (do the
N %
~authoring. There are approxnnately 1,000 authors, mcludmg students, ‘

-4 A & ' W
. currently act1ve i }<the‘ Un1ver51ty of Illgmms system :-/For .experienced (

authors the programmmg to lesson uhourly ratlo is estnnated tg\be in - ' A ..

. the neighborhood of 40-50:1. ( Di_e_xp,e_nence at NTC, San Diego;

S
¢

indicates thit™this ranges from 100 to 250 ho{zrs ‘per lesson hour.)
. o L . _

Cost Figures

— ' Estimates of the cost figures for je major' components df PLATO
are as’follows: Display tefminal - $2,000 ultimately, currently |

$6, 500+ Computer - $13.5 M (Computer, 8 M and terminals $5. 5
]

‘Communications/Multiplex equipment - $150 ,000 per year.

t
- \

\]

Benefits and Implications : S . | ., Qo )
"o At the present timé% no instructor reduction is foreseen,‘,?ls a \
| U " A\

. _ ‘ , . Y
consequence of utilizing PLATO, although a significant reduetfonn if
desired, would certainly be possible. Instead, the bexiefi_ts derived
from the PLATO systcm are being tramslated into increases in teacher-

to-student ratiés. Since the PLATO system can deliver instruction to a.
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large number of students with relatively little. increase in cost,

iversity courses can em;rﬂ in mumber and erirollnieht Mithout the

uirement of e"nploymg add1t1ona1 faculty The, potential savings
in cost is, therefore con51derab1e- (Th1$ remains to be achieved.)
| W1th respect . to time savings in leam;mg 11ﬁ\1e ev1dence is .

resently avmlable smce ‘the naJo’Znty -of PLATO instructors structure

their courses accordlgxg to conventional elassrodm schedules. - The few
" examples of self-paced oou,r;ees which have been implemented suggest
. . R . )

'that time savihgs as greét as 33 percent may be ‘realized

{
-

. <,.~
In sunmary, the PLATO system appears to compnse an effectlve and a

vrelatlvely mexpenswe approach to educatmg large numbers of students.

It encanpasses many unique features, the most Slgl’uflC&Ilt of wh1ch, .
acoordmg to- Dr Bitzer are: ' . o b o

(1) The TUTOR ‘laxggpage, which is-rich in its capabilities although

~ one observes a wide range of reactions by authors.'

(2) Multi-media Capability, which is made possible via the plasna | °
screerf terminal. The terminal is at ‘the heart ‘of the $ystem and
is its \greatest benefit. . - | .
(3) - Overaumulosgghl toward CAT, which avoids fornal. managenent Y r
N 3
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» o » ) Lo
_ ‘ Ly
Air Force educatlonal and t;echmcal tralmﬁg. The AIS evolved from a
8 d
concept first developed in 1966 by - the Instructional Technology group

at Hq. USAF. In 1969 the LON'I')’ AFB Hy(nan Resource Laboratory,

Techmcal ,Training Div151én' assumed respmS1b111ty for thlS advance

_ ™.
. development prograshrand began the formal Qust1f1cat1on and plannmg

| process. Recogmzmg the primary dr1v1ng force of cost-effectweness L

in technical tra.mmg, the AIS .was de51gned to be’ pr1manly§ropera-\ :
t1ona/1\computer supported 1nstruct1onal system (CMI) w1th -a powerful-'* “
R § D capab1l1t'y for'complex trammg. The plannmg effort was {
extenswe, in that a systems engme.ermg approach was followe,d in ) _
usmg standard IDD 1379 plamning technqueS and evolved ﬁ'rough a ‘
number of iterations. For example the proJect recogmzed the nece551ty
of segmentmg the system into sub-system req‘u;;gements of which there L
are seven: (1) instructional mater1als‘ (2) mstrhctlonal trategies ;
(3) med1a (4) computer software- (5 ccgzputer hardware . (6) personnel
and tra1n1ng, and (7) related requirements: (for example rellab111ty,

ma1nta1nab1.l1ty, and human' factors) »- ' ‘ ' ~

i

~.The AIS is an artful mix of operational and researdl objec-'
. TN
tives.  These are reflected in their statéd goals -as well-as their

specific measurable objectives, The dual goal.for the AIS was to™

develop a ost-effective camputer based 1nstruct1or3’al system for four
ATC courses Tstudents AOB = 2100) and to prov1de a £aC1l1ty for the

e;qa‘lorat of parameters and researclk alternat1ves .that will contribute

~to Air Force training and .education. This general goal was further

oW , N~
' J (. ‘ b N v
. ) - . . ) ,‘ . ) . q’ .‘
\ L ,
‘ : S g '
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_ broken down i to“{the followmg subgoals: ) L
BN D j
) Adggt],veness The AIS shall prov1de procedures for’facﬂltating

studmt individual d1fferences according to the utilization of N

]

<

appropnate tra1n1ng algor1fhms to spemfy specific strategiess

) - 1ex1b1115X The. AIS shkl offer a sufficient array ofAr{'almng

; altemaylves so as to prov1de for both cognitive" and performance - |
requlrements as well as 1nd1v1dua.1 and multl—person behavmrs

3) - EJggandlblhty “The AIS is desmgned% pr.ov1de fo‘r vanatmns in

N
. student flow, number and vanety of courses a.nd var;ed locatlons

o

w}ule supportmg 1nd1v1dua11zed approaches that spec&y prescnptlve
leammg, adaptlve testing, evaluatlon and cost opu@zanon.
» (4) Modulari 1_.1 The AIS 15 designed to prov1de for both the prepara-_

oo tlon and revision of c/ourse mater1als so as to npre adequately meet

changmg trammh requ1rements .

(5) Cost Effectlveness. 'I'he AIS shall demonstrate s1gn1€1cant
s
) reductlons in course length, stablge (no mcrease) elimination rates ,
‘and imprbved end of cdurse performance. All of the abové-gbal-s pre-

)
suppose the ava11ab111ty of a rich array of off-line media altematlve,s ‘

as well as the necessary computer support \

. The above goals have been translated mto more spec1f1c ob3ect1ves.

v,'I‘hese g1ve a mre ‘measurable array of progress whlch the AIS can
pursue. '

, The AIS shall offqr a 51gn1f1cant cost savings. A 25 percent

reductlon in course length and an approprlate reductmn m mstructlonal
staff and resource as we11 as the future cagab111ty to prov1de for the

| éll-vol teer force reduced manpower and expansion capab111t1es.

RAYH - P - - . S




to develop and eva.luate new tra.mmg tec.hnolog1es | o o

. P ‘110 ::s'

2. The AIS 'shall dehonstrate the bility o rain dtudents v
to the A’h: @ecmlty s_andards and accordlnﬂ to ATC evaluat1onal ) AR
Erocedures \ o S A '& A A\\

- 3. -The AIS shall be mterfaced to the non tralnmg_pa o

of the tr:aumng_enmronment for exargple recmlment__gersoumel and

base faC111t1es - -. SR T A
\

The system shall be usable byﬁr?mej)erspmel as a tool

for- oonve 3& other courses to /Qresentatlon on the AIS 5 . 5

t . -.5. "The ALS shall be e;pandable or rephcable to meet a ' v;?

w1de sﬁectrum of A1r Force training and educatlonal requ:.rements

6. The AIS shall collect training data to form the basis - , w
for its ow('e’ﬁluatlon and ngprovement S g

7. - The sx_tem shall be cap_able of snmgortmg e@loratog efforts

Any of the above obJectlves could be expanded at great length

" Each is- bemg pursued d111gent1y by the Air Force through its AF HRL/'I'I’

D1v151on. ATC personnel and supportlng An= rorce units, as well as a
$10.8 ml_llmn contract with the McDonnel ()Douglas Corporation (as will
be "explarined the $10 \8 million provides* for the acquisition of the

computer and media hardware as well as the development of 51gmf1cant

software and w1de -spread course conversmn)

Ty

N S

-Canp_uter Equlpment L o ‘ A‘ A

‘ﬁcmputer 1s a CDC Cyber 74 w1th 65 000 60-b1t words of central

memory , - 500 K words of extended core storage, 10 peripheral processing _ ‘

wnits (PPU's), several disk storage units, standard input-dutput de\rices, v ‘

v Y [ | e




ahdya flexible 'coqrmmications system fte‘lephone and video ~links‘),,_. | The
initial prototype shall have nine to 16 o terminals with _e'nough' o ‘~:~
. cmputer Capability to support up to 50 mI'teminnls«without system_ >
- | response .delays. A QMI, tehniﬁal consists of 'an Sp'ticar mark reading e
. dev1ce capable of mputtmg standard test smrxng_;h\vsetS' and -a, 240 .
Y _ character/sec chem1cal heat prlnter Plus a mini- computer controller.
Accord,,mg to the: des1gn plan ‘there shall be’ about 50 to 75 plasma
panel mt’“feractnre termmals hav1ng the general charactenst1cs wc1ted |
in the @l;LA’PO descnpt1on except that a ney 2 rear -projection method is B -
_’ yet to be mplemented \ : , .yyxﬂ.f . R
" Fran a canputer hardware pomt of v1ew the AIS is essentlally S ‘
equ1va.1ent to, but sl1ghtly scaled down from the Un1ver51ty of Ill1no1s
PLA'DO conf1gurat10n. 0bv10usly, there are s1gn1f1cant di fferences, I Yy
however m the software given that the AIS supports o termmals 5
3:1us represents a h1ghly s1gmf1cant difference in thé systems Given |
| the l1kel1hood of an extended future one can also ant1c1pate that L
various expernnen‘tal s1mulator devices w111 also be mcorporated w1th1n .

the system dependmg on R G D outcomes._ )

o N B ) s ) . : *

*

A Current and ProJected Ut1l1zat1on of the AIS

At present the AIS is st1ll in 1ts 1mt1al Jmplementatmn phase.w
'I'he maJonty of the Inventory Management/Matenals Fac1l1t1es course, '
which represents nearly 50 peroent of the AIS student load?s proceedmg
" ih Instmctor Managed Instructlon (IMI mode.}‘ ] There is now a l1m1ted ; 1
on- lme computer support of test- 5cor1ng, however a.kl other test data,, B

is batch entered into a data base reflectmg the leammg

mance levels of the students. This is entered v1a usual MM

. ]
@& iw iy




proced111es. The ans call for rapld apphcatlon of computer support

during the early portion of the com1ng fiscal year. Both the apphca-

tion o? adaptive testing and adaptlve 1nstruct10na1 modeh.ng shall e

. rece1(re the prehmmary fe351b111ty evaluations. during the first half.

of the flscal yéar.

The prototype system shall support 700 students w1th1n a glven
© hour Shlft or 2100 students dally. The average 1esson shall vary
from about 15 minutes.to three hours with a_mean approximating 60
minutes; These estimates may change as 'greater' experience is gained “ e

concerning the actual application of QMI procedures. At this time it

is premature to estimate the mumber of characters per hour of imstruc-

E3

~ tion within any given course. As to classroom models it id anticipated

that the AIS will be a mi xture of the in{;)'act and displacement models.

It is impact in that it changes the AF institutional training processes.

%

A transition‘plan that incorporates change procedures is a ’specif‘ied

‘ requiremenf It w111 be displacerent m that slgmflcant functlons

-like cognitive leamlng and test.mg shall be .completely. under computer ‘

control.

O

The operatin'g‘dmaracteristics of the AIS w111 mdoubtedly be highly

similar to that of PLATO. It is ontic"ip_ated that the average system

response time shall be less th'an 250 milliseconds for interactiVe
programs ? An average of 2.0 transactlons per mlnute on the CMI

termmals and 60 transactlons per minute on the CAI temmals shall

-be expected _ In terms of the future the Air Force is curmnt1

{

’ studymg the requirements for expand:.ng the current AIS to. support

b
instructional development at a number of b.ases throughout the conti-

nental United }Stat'es.. In addition; one can anticipate a serious °

B I ’g } ®
i 203" .
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evaluation of its applicability-and dissemination to all of the tech-
nical trainipg centers currently operatmg within the Air Force (there

v a are five of these in number). Therefore, one can ar_xt1c1pate that the
AIS could be disseminated broadly tnroughout the Air Force as well as
the DOD tx_‘a%’fdng world. For the 1980's the computer system has Ehe
capacity to expand to several hundred CMI terminals and several hundred

§

et interactive temiinals (given an upgrade -in the hardware) Initial

‘ v L

| ~ on-line usage of CMI termmals shows that about 120 transactxons per R
| ‘ hour can be handled per termlna.l " The actual number of students ‘
7 handled per teflunal per day depends on the interactive rate built
~ into the curriculum,. o | J‘

CAMT L/Authonng Pmcedures

\

The. n\lajor effort w1thih"the "AIS project is the development of a

new language capable oﬁ ac}uevmg a number of hlghly operat1ona1

ob;ectnres \Fn'st §nd foremost the language is bemg des1gned and
nuplemented tckbe of easy use and appl1cab111..,v to instructional

systems developnpent and operation.  Second, the language represents

the appl1cat10n of the latest concepts in computing science. For
example, CAMIL statements represent a natural language, sentence- like
" structure. Each sentence in, turn, can allew for embedded sentences, '
nsl{ular to those fqund in the Enghsh language. At the same time all
of the pewer and eapabili'ties of the operators found in. such languages
‘as APL, Fortran and Cobol are present. An add.ition.alX software feature

is an integrated file handling system which provides an on-1line

1

management information system (MIS) to support adaptive instruction.
N v
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- This should allow the OMI course managers to adjust parameters and
flow w1th1n the course to achieve additional wefficie:lci:e, and enhanced

‘learning outcomes. ‘Since the langua'ge'is stili in\its ',rotot'ype

. operational stages, many of the common estimates. cannou be made .

B \ N -
For example it is mappropnate to estimate How many /authors are

presently“ usmg the language or what the progranmung to lesscm hourly Cd

atlo seems to be. ‘

Cost Fxgures

N

Many ccmponents arc/still under acquisition and development so
that the follodmé cost flgures are a prehmuhry estimate: MI
terminal - $18,000; CAI- temunal - $9,200: computer - $1.9 million;  «
software @velopnent (30 man years x $50 ,000 = $1.5 millien), and -
- oommm1cat10ns equipment \ $150,000. It should be pomted out that
the above cited costs represent an mdetermlnate mixture of operational
_requirements and research Undoubtedly, as the AIS matures and is
d1esemmated a much lower capltal expendlture would be yielded.

Benefits and Implicaticas e

P

Smular to the PLATO system at this t1me, it is d*{flcult to est1-
mate the instructor reduction p0551b1e thmugh the AIS. On the other
hand, the goal of a 25 percent ‘reductlon in course length is being
achieved using the overall tedmeiogy of the system. (A 40 percent
.reductmn is presently bemg achieved in the Inventory Management/

In summary, the AIS is 1n the early stage of 1ts implementation.

Its full benefits and potentlal are yet to be detemmed This system

Materials Fac111t1es course. ) o : . ‘ " ‘
|




I . | ' .
could easily prove to be the most optimal approach to the,overall

training in the DOD enviromment in that the system allows for an
appropriate mi’xture of OMI and,CAI cagabi.lity‘. Such a mixture is

an obvipus requirerent if one con|si)ders the domplexity found within
technical traihing, especially as it advances toward the actual weapons
system training stage (equri’enoe with the S3A System intlicates that
CAI is a highiy bénefi’cia;\sixmnation t'raining approach) . '

© e 5y
;oW

Navy OMI System «

Since this monograph has exh’austi\;ely described the Navy QMI-
system in terms of its past, present, and future, this section shall
only provide a sull‘nnary'; ~ The purpose of the suninary‘isv to answer the
above stated quesfions and provide the reader with somé understanding
of the differences of 'purposé ;md’level of develqpment. - B

TheNavy‘ a1 s'ys'tem has been designed to enhance the dissemination
of individualized instruction throughout the Navy tec}mmal trammg :
world. The primary thrust is 1nd1v1dual1zed mstructmn oM is a
supporting system tdsthis rap1d~d1ssem1nat1on In this regard, QMI
can be cons1dered an mpact strategy in that it has allowed for the
. rapid change of many of the technical schools within the Navy comrmm1ty
Objectives ERI - : A

e

As cited in prior chapters the Navy system has four obJectlves
' (1) a 30 pea‘cent reduct1on in course length; (2) a 20 percent reduct1on
in instructor and supportmg staff persormel* (3) an 1mprovement in

student perfomance on end of course exammatmns and (4) a reduction

g A
)
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s
in w1th1n course student attrltlon As c1ted in Chapters 3 and 7, the

Ve ? . K}

Navy is cammitted to enhancing the system in utilizihg any instructicnal

Navy is currently achieving all of these obJectlvesy In addltlon the

strategy that effectively contributes to the above four stated objec-

).

tives. Therefore, one can anticipate the evolutiori of new insfructional

_ strategies to achieve even greater benefits during the coming yéars '

(see Cﬁapter-Q). T ( oo

. -
P o
™ [

¢

The Navy has a Honcywell Series 60 computer with two CRU having

131K 36, bit word cores. Eight large "disks (117 M characters each),

“six tape drives, and state of the art 1/0 components make up the

configuration. The multiplexors are mini computers capable of local
support, line switch, and telephone oriented transmissioen.. The design
mgximi;es system feliability.'_ ‘

| ﬂﬁe MI terminal is compdsed'of 120 €PS keyboard/printer and an
Opscan 300 sheets/min optical reader. The administrative: terminal is
composed of a micro.procesébr/message switcher (with g'disk), a 300
LPM printer, and a 600 CPM card reader.

As to cost, the GSA schedule for Honeywell éan‘be consulted and

i}wiﬁdic;tes an épproximate 30 percent discount. The estimated hard-

ware cost for lease purchase is approximately §8 M for the six ?egr-

life cycle. : | ’$ a - _ Ejﬁ

© Current and Pm;ected Utlhzatlon of the Navy QMISystem

The Navy system 1s planned,to have nearly 17 000 students partl—
cipatlng on a da11y basis by 1980. As indicated in Chapter 7, this _



rép,lresentsvappmximately'ZO? courses.’ Obviously, the Navy has selected'

its.highest student flow TOurses fo,r mclusmn in this act1v1ty,
ane can anticipate that as it rﬁatures even some of the medium flow ‘ | ‘ ,T"

Iincorpor'ated, _-Analysis of the above equipment

courses cén\talso be ‘
‘indicates that it ¢ould grow substantially beyond the targetted level.

" In reference to lessons, the cﬁrrent MI system encodes. the
grading of tests and the next prescriptions. Typiqally these represent | ) .
about 3,000 characters per lesson.. The systan respoﬁse time shall have
a mean equal to or less than 30 seconds It is ant1c1pated that two

transactlons per mmute shall takcs Dlace ‘at each O termmal

.. Authoring Procedures™ ' . S
Authoring pfocedut'e;“ are an off- line activity w1t.h input taking | | -
| place by cards. As indicated 1n Chapter 4, the language is highly | ,

spec1f1c and reqmres a comprehensive orientation- to the system in '
order to be ‘able to cope.. . Fortunately, since the maJonty of the

' leamm{matenals are off- 11ne specialized individuals can do codmg
in a very rapld marner., Tt is currently estlmated that the program-
ming to 1qs§on hourly ratio is’ approxnnatel_y 30 to 1. (This figure
includes textual media conversion as well as computer activity.) |

2

- Cost Egpres
The followmg estlmtes are provided for the components for the

Navy oMI system:. CMI term1na1 - $9 ,000; computer - $2.5 mlhon,
language - 5 man ‘years x 40,000 = $200,000 ; canputer and muluplex
equ1pnent - $300, 000 , ' . v -

—~
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ek jﬁgnefits’and Implications | |
‘K The Nayy'systéﬁ, as illusttrated in Chapter 7. represents a highly

. beneficiél‘iyproach ﬁrom:a cost'point of view. In addition, the
performance data 1nd1cates that it has an acceptable to enhanced level
of effectiveness. The de51red reductlon in teacher to student Tatios

V/ of 20 percent has taken place. The targetted 30 percent reduction in
course time has been exceeded and presently resides at 46 8 percent.
It is ant1C1pated though , that th1s f1gure will drop sllghtly as more
courses are brought aboard .
In summary, the Navy MI system appears . to Lave marny ngantages ‘ )

.from an operational point of view. Given its background and growth |
;ﬁiﬁien.Ré@ effort, it has allowed- for approptiete expansion and:
disseminatien“threughout the Navy technical traininggéorld; This

'process will have to continue over the next few years for_the-uitimate o
benefits tovbe achieved. o

L3

Conclusiorns
1. Each of the three computér based systems described have impor-
7 tant and unique purposes, goals, and implementation characteristics.

‘In essence, both the operational chdracteristics and-®mponent cost

factors clearly document -that each of these three systems. should be
e continued and monitored in-temms of their ultimate contributions to

v

,large'training reqﬁirements .
2. The Navy QMI system represents one end of the continuum which
~maximizes on the tra1n1ng of large numbers, in fact eight times as |
N\

large as the nearest system and has the potent1a1 to support even

- .4
. : A




larger numbers. Given the requirements for cost savings through

cedtralization,-it;seems only natural to watch the expansion of the

Navy sYstem towards its goal of nearly 17,000 students and on upwards'

%X

to two or three times that number. Such an approach, of course , may

require the consideration of tri-service sponsorship of the system and

‘application. : A -

3. Given the cost factors and current savings, it seems appropriate

for the Navy éMI'system to consider exploring further sophisticatidns

in its training strategies in order to thoroughly explore the full , Y4

boundaries of its pbtential imbact and cost effectiveness.
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‘CHAPTER 9.  Future Develgpment For Navy OMI _ ~—-—~\. J .

new i-nstructional's*tridtegy"alternatives open to the Navy CMI System.

|
i
|
The purpose of this chapter is to explore some of the possible R

. The purpose of th1s exploratlon is to 1dent1fy tra1n1ng alternatlves
which would enhance the cost/benef1c1ai’1 impact of the Navy (MI system. - |

Obviously, any alternatlve which cannot be documented in at least an

advanced development sense, or has a high likelihood of 1mprov1ng the .

current Qu1 system should be held in abeyance until further evidence - -

\ 1nd1cates its prellmnary mrplementatlon or reJectlon. )

G1ven the success. to date of the Navy OMI system in terms of - \
> "ch1ev1ng its obJectlves and 1ts cost/beneflr:lal outcomes one coulci o _—
‘Q" " raise the question, "Why implement new altematives?" There‘are two |
very ;;ersuasive reasons First, tedmolog'iciai' systems tend to over-v

achieve themselves at times. For those that are creating a rﬁ’ajor

. 5

]

breakthrough, even fu_r'ther benefits can be achieved by appropriate

enhancements of their approaohes and the domains of activities they
enter. For Navy QMI this would indicate 2 further investigatiorx of . , i

" not only enhdncing instructional strategiesz but 'a'lso the kinds and ' J
types of ourse it supports. Secondly, it is common *for tecnnologl-

‘ cally-basex systems to undergo repeated cytlmg between research and
on-going operations. y'[he researc]; and development act1v1t1es act as -

' 'a stimulus to furt};er fine- tune the M1 sttems.’ Given the amount of -
: v o A 1

development (6. 3), especially in the area of computér-based training,

it would seem ill advised not to continually survey the outcomes of

this effort and considey the possible incorporation of some of ‘these

DOD.money being currently invested in basic research (6.1) and advanced %
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developments within the Navy CMI system 0bv1ously, consideration of

these alternat1ves should be determlned by whether or not they meet an

appropr1ate set of cr1ter1a y o .- o xp

' h The con51derat10n of cr1ter1a for prellmlnary 1mp1ementat10n of

-

N

’  a new 1nstruct10nal strategy or as§0c1ated training technique w1thin

the (MI systgmorequires'extensive anélysis assessment, and policy

determanat1on as to¥their 1mpact on,the on-going’ operat1on.. The

follow1ng cr1ter14>seem appropr1ate for the con51derat1on of new »
alternat1ves ‘, @ ;X r R ‘ o B .
SR 1. The new’ tra1n1ng alternatlves should represent it a.,significant - - e

v

contr1but10n to the reduction i cost and the enhancement of the

:

tralnlng outcomes for the QMI 'system. - .

2. The new alternaflves should not dlsturb the onpgplng _peratlon

or make excessiqe mod1f1cat1on requ1rements but rather should fit

into the on-going operation in the fbrm of an exten51on or further . ’ T

" enhancement ‘of the on-going compptlng sxstem. “

0

. # 3., The new tra1n1ngAa1ternat1ves should have a sound equ_»mental

‘ V7 I d
base; therefore the connections with the’Naﬁg's basic research capa- , A
4 » _

b111t1es should be obvious and dlrect "?

’

4. The. new alternatﬂges should be cons1stent with and sgppprt1ve

1
v

of the mission: of Navy training. o - : .

G1ven these or more refined criteria, two major trends of research ’ i

. prototYpes are appropriate for consideration by the Navy dMI system.

The f1rst of these rélates to the enhancement of the 1nstruct10na1

‘

strategy process " the second relates to support1ng the 1nst1tut1onal

ISD process and personnel.'

t

Each of these shall be considered in turn. .

&
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For example each stage assumes the ex1stence of its paralle}»element
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For each con51dered trend (1nstrﬁctiona1 strategies and ISD

processes) there are cunulative 1nterrerationships at each stage.

13

- and shares data and, findings Second , each w111 requ1re computer soft-

ware enhancement that will suppdrt each in. S\common manner . Finally,
the eight considered R§D elements mutually support each other in a
fashion that should lead to a vastly enhanced I system (0bv1ously,
each con51dered RED element qualifies according to the four. above
h?lterla, each would require planning and detailed designs to be

1

implemented.)

9.1 Instructional Strategies A
y _ L
Instructional stratégies can be defined as the development of

training resources so as to appropriately create a sequence and

environment for a given student so that his learning and performance,

is maximized From this frame of reference, there are four obvious
stages thro h which the (MI system could appropriately develop in

terms of its enhancement and grow1ng sophistication. These are/és {A

" follows: (1) operational research to enhance individualized learning®

(2) adaptive testing to improve the measurement process while reducing
testing time, (3) adaptive management of the system so as to dynamically
match‘resourCes with student requirements; and (4) compiex training
through simulation. = Each of these will be discussed in turn.- .

1. Operational'Research to Enhance Individualized Learning. The

application of operational research techniques plus thé development of

operational learning feedback mechanisms have proven powerfhl in both

v

: A n
) edud
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; Figure 9.1 The Interface of
: RGD with the CMI System
RED; Interface
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management and training systems. While 'the‘CML system has the existing
'capabilities 'to provide masses of data potentially useful to LCS's
course - managers, -and instructional designers, there apnears to be an
unforttmate limitation in the ins‘tructional diagnostic‘reporting capa-
( bility. ThlS def1c1ency may be largely due to an emphmus on the
1nd1v1dua1 stiident in his everyday instructional progress to the excil@wfn

-

m sion of lgmg characteristics éf groups of students w1th1n the
« : k syStem. 'T‘hus the ava.llable data are not: systematlcally stored or |
orgamzed so @ they may be retr1eved with their full 1nterre]7at1en-
1h1ps and 1mp.11cat10ns For example performance t1mes are accef551b1e h
but w1thout reference to the categorles of. students or spec1 ic
£ segments ‘of content.- Whlle these data are avallable on an 1nd1v1dual
:’ba515 n; provision has been made for group or system mphcatlcns SO
as tQ moni tor group progress and fluctuations over perlods of tlms,.\
» Moreover, the current data do not adequately address the characterlstlcs
T \ ~ .of-levels of~difficulty of lesson mateual, approprlate asmgnnent of
media, and the effects of remedlatlon. - Therefore, an operational ~

~ research thrust should he pursued which on the one- hand, attempts to- |

- gain more information bn groups of students and at the Saxne time looks ~ |
at implications for significant mstructlonal strategy elements. This
_is the main focus of this initial stage. ’

Within the DOD training 'research world, there is e:;cter&si\'re~ evidence
to i_ndicate that. asse_ssment of functional reading, learning styles,
mstructmnal adaptatlon indices, tnformation procéssing indices and

Y incentives can provide 51gmf1cant insights into 1nd1v1dual and group

behav_10rs, both from current progress and predictive points of view.

It is proposed that these existingw tests be given to sufficient ‘size ‘

El
;
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sample of Navy students and then be related to data concern:l.ng the S ‘u

level of 1eam1ng dlfflculty, assignment of medla, and remedlatlon - Y

Slmply, an -individual, by gro_up,“ by,1ns~truct1,o strategy data cube o T

should be formed which shail'”allow for better insight into the assign- . - Y
ment of students rather than cont1nu1ng the voluntary student self-

selectlon strategy. cUrmntly found in Navy CMI Such a system of. o
.assignment has y1e1ded enhanced perfOrmance in the 10 to 20 percent.

range. Wh11e there 1s 11m1ted ev1dence concemmg reductlons in course

leamlng tlne there 1s an. obkus reIatlonshlp, and one can ant1c1.pate :

‘at least a 're percent time savmgs 'I‘herefore t}Ls operatlonal

v

research ,stage appears to have great beneflts -and ghould be aggressively
: ~N - -y - . . B M .

pursued.

.";

/’2.9 Adaptlve Testmg to Imp__ ve the Measurement Process Wh11e '

Reduc:.ng Testlng T1me One of the key components within Navy | { -

\

CMI 1s the systems testmg of thezstudents' pe‘q:fomance upon completlon
of each module. Th? time deiroted to this act1v1ty var1es between 18 .
and 25 percent of ‘the total time spent by a studehta in a course, leen' S

such an extenswe comnitment tes measurement " the apphcatlon of adap-

: ,tJ.ve testing techmques appears approprlate Adaptlve test1ng, :
especially sénen 1mp1emented over an 1nd1V1dual termlnal has y1e1ded
‘better than 50 percent reduction in testmg time. leen the nature of |
the equlpment, it is proposed that a pilot study mvestlgate the / : x
application ofadaptluve testing techniques to .the existing batch -
oriented M1 teiminal-s’as opposed to 4indiVidua.1 CRT tei'minaIs (it
should be noted that no enhancement of equipment would be required in 4 y
" order to pursue such a pilot study). If it can be documented that , ] :

e AN
Lamd
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" batch- adaptlve testmg is eqmvalently effectlve in terms of t1me
savings, such a procedure could be implemented w1th 11tt1e or no cost
/

to the current system. Such an asseruon as.this is p0551b1e in that

~ the actual procedure for a551gnmg tests can. ‘be adJusted to adaptlve

techmques with 11tt1e eﬁfort

3. Adaptive Maxggement of - the System so as to D@amcalll Match
Resources with Studeng Rgulrements Adaptrve management

P

refers to the: twofold application of optmal allocatlon of resources,

.~

such as leammg center supervisors' time or laboratory equ1pment

acoordmg to the individual and group parameters found for the. students,- »

At the pnesent t1me the Navy CMI system presents the same })XéSC‘!’]:ptlon :

.to all students, given their equlvalent progress t}:;zu}h the course.

1t is proposed that further indiVidualization could fake pface, while

ﬁ

- prel;;mmary research is. st111 underway (NAVPERSRANDCEN/MSU Study of

Adaptive Instructlon) In ade.tlon a dynamc scheduler for cr1t1cally

i costly i-esources, be these hunan mstmctors or smulators, can insure

better utilization of these: resources within the Navy training enviren-.

” ment, ~—R\'SQn thls basis that. it\‘ is recommended that—the Navy oI

Asvstem pursue/ this line of de\wlopn\\ent aloné\"ﬁ the other two

branches of the semce (this is an\ actlve part of the Air Force AIS
N

‘'program and. the Army CTS System).
4 Complex Tra.mmg\Through S lation. Durmg the past decade

and one-half computer dnven smulators have become a common phenomena
in all forms of m111tary trammg Unfortmately, the cost of a
weapons system- 11ke smulator in many cases, exceeds that of the

weapons system itself. Therefore, it seems appropriate to enhance

.

A,
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the Navy M1 system in the long term so as to operaticnalize those

aspects of simulated tra_mmg appropnate as a precursor or follow-up
to the ava11ab111ty of the actual equipment. Simulated tra.mmg on
the S-3A or in the prelmunary TRIDENT training study md1cates the
power and cost effectlveness of such a (BI appmach = Given that th1s :\
is the fourth stage in the tnend it is ant1c1pated that further )
results over the next two or three years w111 contribute s1gmf1cant1y"
so that once the Navy CMI system embarks on such & endeavor it will

flrmly proceed based upon trammg research findings.

9.2 - Institutional ISD Processes

The mternelatlonslups between (MI and Instructlonal Systems
Development .(ISD) prgsgsses are both extens1ve and in many respects
undocunented and/or unexplored. 'I'he goal of -this second trend of

" research will be the clarification and the empirical evaluation, £
the 1ISD processes as they mterface with (MI requirements . Th.y[g

_ effort should lead to a better definition of the actual mterface : L 4
requlrements a.nd provide clearer cost effective techmc;‘ues and : \
methadologies for faciiitating ‘mvestlgatlons of this 'crltluN C -

deyelopmehtal area. Given an lmderstanding of the current

- .3. Adaptive interface ,.of the 1ISD - mstructmnal process A /., ,‘
‘ 4, Computer based ISD (ie;(velopment ; e, - )
It should be pointed/ out again that each of these stages not “only A

a
-

@

¢
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contributes sequentially, but are interfaced with the instructional

strategy for parallel stages, that is , the operatioﬁa.l research will
. ® ' - B . “ )
feed in directly into the ISD model ‘evaluation and (MI requirements. g,

In turn, adaptive testing provides the basis for fine-grained analysis

of the MI cost effectiveness. Adaptive management leads directly o

>

. . r
into a consideration of adaptive,ISD instructional interfacing.
onsA/

Finally, training simulatic re of the same complexity and sophisti-

ISD Mcdel Evaluation for QMI Requirements

cation as computer based ISD lopment. i ' . '

During the last five years, Navy training has creaéed. and propa-
gated significantly new instructional systems- development models for
the creation and updating of curriculun and associgted training
materials. These r_mdels profited extensively fro;‘n prior research work
in task analysis From the beginning thé Navy oMl px:oject has inter-
faced and utilized Navy ISD personne) for the coiwersioﬁ and develop-
ment of (MI courses. The reqmrement for bulldmg a blgger pool of )
expert manpower is obv10us and critical. At the same t1me ISD models ) :
have remained relatlvely unevaluatedm terms of ea component 's )
- output (it should be noted that the overall effect of the ISD model ’»
process has proven to be hlghly effect1ve) When two major systemsf
‘namely, ISD and QMI are reqmred-‘to_mterface, it seems appropriate
to evajuatecthe ISD mode'lhin terms of its tontribution to this QMI
effert The focus of this.first staéé 'of research study is to enpifi?
. cally document the contrlbutlons of Navy technical training ISD and
courses as they undergo oonversmn 4 This documentation will be’in

temms.of the manpower employed the procedures utilized,-and their

o 1
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ultmate effectiveness w1th1n"the MI operation. Utilizing data from
the operatlonal research stage in the instructional ‘strategy trend as

well .as specmlly collected data, one can ant1c1pate that those ISD

components most critical to the (MI requirements can be identified.

g

Testin ;g_of the Cost Effectlveness of QjI Elements
 As reflected in t.h.\émonograph the cost effectiveness of Navy
M is outstanding. Unfortunately, the contnbutlon of vanom compo -
nents remains to be established; for example is it the ISD process
~ .that is contributlng the most to this effectlveness or is it the
testing and prescriptive process? ' One hears many ad\(pcate the student
tracking ahd projection mcenti‘ve techniques as being at the heart of
the impact-of the OMI system 'I'he thrust of this endeavor shall be to
utilize data from operat10nal research and adaptive testing in assessing
" the effectiveness and contributions of each of the QMI elements. ",
Critical base-line data shall be utilized as the instructional strate- 4
gies evolve so that compenent effects can be isolated. It will also
be nnportant 1n tems of the -relationship between ISD personnel and

.1nstruct10nal personnel our next research stage.

LY

-

e

‘Adaptive Int’erfacing of the ISD Instru‘ctimal‘Pmcess

Chapters 5 and 6 spoke - to the specific functions and mlatlonslups
of both the Learning Center Supemsors and the ISD persomnel. Unfor-
tunately, the interrelationships between these two groups have been -
informal. The éxact commmcatlon and purpose of the comm.mléation is
yet to be docunented For example, should the ISD personnel be pr
panng-matenals to be utilized by the Learning Center Supervisors. as &

-

4220 ‘ .

e
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they yndertake new functional roles? If the LCS's were given even
.broader alternative§ for'femedial tutoring, personal counseling, and
application of humén resource concepts Qithin the context of technical
training, what tyﬁes of materialg,should be preparedﬂby 1SD people?

~ In essence, the focus of this study ishto identify apg;gpriate rela-
tibnships between ISD personnel and thi.Leqrnihg Center Supe)visérs.
This mutually facilitating interrelationship will be tested by having

- new functions eﬁolve for selective, lead LCS's and evaluated in terms
of th_e -suppoft of the ISD group as well as the I;CS'S al)’,ilities to
accépt and expénd their functions. The inte;;\is not to redefine .
roles hut to enhahq? them. ihisaks predicated on the fact'that_ggch g
of the groups 'ea'cp'x\'essed, to varying degrees -- the LCS's .more éo‘, the
1SD pefsonnel less so -- their Qotth or theinkéignificance within their

*activities. By enhancing their roles andyapp1§ing a proper utilizatibn

;- ;} leadership management feghniques, one can anticipa%e sighifiCant

g

increases in effectiveness.

A Computer Based ISD Developments

Duriﬁg the past decade:; the utilization of a computer for curri-
g culum development has bee; ﬁroposed bf a humber of leaders énd'groups.' .
The preliminary attempts at such places as Florida State University |
and Stanford University have'proVenvto be quite pfbmising. Within ‘the
. DOD crﬁnnnlity this activity‘hés been limited}y explored at NPRDC.
* Therefore, it seems fiost éppro?riate to propose it as a culmihating

- sophistication for the Navy CMI ISD trend. What is being proposed is

the utilization of computer terminals for the actual planning,
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authoring, 'pilot testing, and formati evanluat*‘s'i_on of materials prior
to the1r use in more conventional off-liwne. purpx;ses within QMI. The
argument put forth is that this should provide faster development of
ma‘terigls as well as r;lore_ detailed fo'rmati\"e evallﬁational documentation
érid~s:1ibstantiation. If this is really the case, t?his typg of com;)uter '
utﬂlzatlon could become a’ h1gh1y important function ofé Navy OMI
’ system and should not be considered supplegental or supportive m
nature. Curriculum creation and especmlly revisions is an extrenely
oos'tly process. If computer based developments (;ould facﬂrtate both S i
the timing and cost aspects , thls would be a major breakthrough in t.he
DOD training world. \ ' , |
- 9.3 Canclusions

1. Given the R§D and éxte_njsivgl successful , growth of the Navy

OMI system, the further enhancement by proven research prototypes and -

fihdi_ngs shouid be pursued so as to broaden the impact of i;ldividux;lized

training, \
2. The selection and implementation of RED prototyges should be _

based on rigorous criteria and ‘the h1gh 11kehhood of enhancmg the

-~

cost effectiveness of the system LT~

\v
3. 'I'he considered elements of 1nstruct10ha1 strategies and

Instructional System Develogment activities appear to be the most likely

candldates for implementation.
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CGUAPTER 10. Summary of the Navy QMI Study ’

The Navy MI Svstem represents the most. outstanding large computer
: based md1v1duallzed instructional system to date. There are many
’\*reaso"ns for this* outstanding Na\r}} achievement. First and foremost,
the \t\ra:uung effectiveness found within this System has been and

L7}

contmues to be exemplary The log15t1c achievement ! of supportmg 1n
excess of 3,000 students represents a f1rs\é in this field. More ‘
dramagiéally, the cost beneficial outéomes yielding a savings- of $10..2-
million during FY 75 are rarely found in the begi_nning life cycle of
a trainilng system. Finally, the Navy QMI systemkhas provided for '
effective institutic‘mal 4integ.ration so that its 'implementation has
pattemed mto the common practlces and styles of Navy technical

| ‘training while ach1ev1ngJ its ovn unique beneflts

The MSU study team utlhzed a number of different methods in the

preparat.ien‘ of this monograph. First, documents, both past and current,

were utlhzed to develop a general framework. Most importantly inter-

views w1th 51gn1f1cant de51gners and Navy managers were held (without

the suppurt of all of the Navy ast civilian personnel, this monograph

could never have been drawn together). Survey techniques were utilized

in gathering the data concerming the learning center supemsors and

the ISD personnel. *Fmally, the OMI system provided computer. analysis i

_which documented its own effectiveness. Such computer analysis con-
. s X

ceming its operation is considered a sine qua non for any computer

based training system. |

~

The development and performance data yielded to date by the Navy

‘OMI system provides its strongest quantitative argument for supporting -

K

b
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“the expansion of its: outstanding capability. First, the CMIbsystem
' has'yieided significant course reductions ranging/from.24 to, 80 )
percent with a mean of 46.8 percent. This; in tum, has yielded a-
" $10.1 million saving in student salaries. Second, the effective reduc-
tion in the number of on-board students has allowed for an associated
reduction of 23 percent in 1nstructiona1/support perso el. 1is
Y1e1ds a sav1ngs of $1.7 million. Third the CMI training approach, | o,
yields 51gnif1cant1y better end of course performance levels while
the attitudes of students tend to be more p051t1ve The cost bene:\s
,_f1c1a1 effects of this factor are yet to be prezisely deterndned;
In turn, the (MI system tends to signhficantly lower the attrition *
rate to between 4.5 to 11.1 percent in'magnitude. This yields approxif
mately $550,000 in savings for FY 75. Finally, the computer implemen—k
tation, ‘both as currently operating and in terms -of the acquisition of
the Honeywell system for expan51on has yielded 51gn1f1cant savings
. both in terms of the-competitive procurement as well as the potential
for expanded capability. For these quantitative reasons the Navy QMI
system .can be judged to be the most effective, large-scale, computer
basedwtraining;system'to date.

>In terms of the -institutional training processes, the CMI system
ha§ effectively integrated itself within both personnel and-operationalv
procedures.  For example, the learning center supervisors as well as
ISD personnel perceive MI as the best‘approach to'individualizing the

training process. Each of these groups are highly committed to its

successful implementation and operation. This is ther reflected in

the high positive attitude of students toward both their learning




center supervisors and (MI. Given the high involvement of the Navy

unifornlnerSOnnelﬁinlthis implementation effort, all of the personnel
perceive the challenge that CMI presents and recognizefthe advantages
of the system, 1ts effective time savings and instructional obJectlves
In comparison to other computer bases 1nstruct10nal systems involved
persennel have 51gn1f1cant1y better att1tudes

As noted in the early sectlons of the monograph .the Navy system
also represents an outstanding example gf how.R&D'act1v1ty culminates

in fruition of an actual training operation. The research Climate,

~ shared civilian and uniformed personnel, a commitment to sound training

design; and an adaptive approach to (MI systems goals undoubtedly
allowed it to move from the RED phase to full operatiom in less th
a decade. - In comparison with the University of Il1linois PLATO sSystem
and the Air Force Advanced Instyuctional System, Névy Ml represents
the ldrgest of these approaches and seems a natural candidate for both
its planned expansion and its further&deployment in the future. While
each of these three comnuter based.systems has“its own unique purposes,
goals, and 1mp1ementatlon characteristics, which leads one to recommend
their continuance, the Navy CMI “System-is- y1e1d1ng performance and
cost beneflts that are especially attractlve during the mid '70's.

- The fhtnre of the Navx MI system is aerady designed. It shall
grow to support 17,000 students by 1980. During the'oourse of this
study, new Enhancements have been identified. Classifying these under

approaches representiﬁngnstructlonal strategies and instructional

systems development activities, a sensible re-in£USion€of proven R§D

ffprototypes would be highly cost beneficial during the coming years;h




4

e 135
Thus in a sense, this monograph ends where 1t begins ; that is, in a
reahzatmn that research and development can agam contribute to t}us
outstandmg system which fortunately has_been d351gned to infuse new
ideas and conoepts whlle ma:mtammg 1ts }ugh cost benef1c1a1 1mpact.

," . . - .
'\& . S N ’ - i '
A : . . R : -,
- - . B

»Ig ~£ Ei




) INTERNAL BIBLIOGRAPHY '

e ' N ~ L R
" Dubois, Philip H., and Mayo, G Dégélas Research Stngxe ies for ¥
Evaluation Tnalnlng Rand McNally and Co., cago, Illinois,
onograph Series on Currlculum Evaluatlon" '

Flshburne R.P. «and M1ms D. Formatlve ‘evaluation of‘an exper1menta1
BE/E program. CNIT Research Branch Report 9375

'Hardlng, L.G. The development of a computer managed instructional -
(OMI) system in Naval Air Technical  Training. (Doctoral dlsser-
tat1on Un1ver51ty of Tennessee June, 1971 )

-~

Jaeger, R.M. dnd Fre1Jo T .D. Same psychometrlc questlcns in the
evaluation of professors. Journal of Educational P§ycholqu,
June 1974 66, 416-423.

Thurmond, Paul and Harisen, Duncan N. Generallzablllty of dlmen51ons -
of student evaluat1on to computer based Navy Technical Tra1n1ng,
Memphls State Unlver51ty 1975. - .

R f
[ . . \




.8

. 137

‘i’tv:, -
The devell?pnent of Camputer: managed m.,truct1ona1 systeps began .
in approximately 196%. (Molnar and Sherman,'1969) ‘The development of
these systems requlres adequat\e support over an extended penpd of
~ time; therefore, they are still in an evolutlonar< stage. The develop-

ment is also/dependent on the "state of the art" 1n\each of the many

canponents which must be integrated within the CMI system. For example ,

-the advances in computer technology have been such that systems mst
A be contmually evaluated and revised.  Thisis partlcularl> true since
many of these ‘advances are providing additi _Ycapabiliti_es- ;\t\_\lower
costs. Some of the significant computer de loplﬁents have bee'n:\
reported by -the MITRE Oorporatmn (Stetten, Morton, and Mayer, 1970)\
Subsequent sections of thlS rev1ew w111 focus on (1) conceptuah-\
~ zations of ML, (2) five large -scale projects wh1ch are representatlve :
of developments in OMI within the civilian educat1onal sector, and '
(3_) military applications of MI. The militaryy rojects\are not
described in detail in /this section as thié development of the flergest
{of these Navy' (MI is developmentally and summatj ely‘represen‘ted in

the present report as well as 1n a more. mtens1ve bxpenmental assess-,

L2
\
H

nent of the project (Carson et al. R 1975) In turn, the Advanced ‘
Instruct1onal System of the A1r Force ‘is described in Chapter 8 of\
thJ.S report. While there are a number of other significant ml1tary

oM proj/écts (e-g., NAS,' Lamoore;. NAS , Miramar; USASCS , Ft. Mommouth ;

W4

E;r' m | “1
“Review Of OMI Projects R
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NCAS, Twentynine Palms; etc.), their key features are subsun;ednlmder |

prior sections of this document.

1.0 Concgptuahzatlons of MI . -

; Although various mvestlgators ‘have offered somewhat d1ffe;'1ng
deScrlptlons of QMI, there is a consensus of conceptions that CMI is
mextrlcably involved with' the mdlmduallzatlon of instruction. . ~ "
Spec1f1ca11y, MI is viewed as a methodology for realizing the poten- g \g {\1

tial of canputers in supporting individualization of the educational™

process. o ' . . S

the heading, "individualized instruction.” Though thl-S general model

Glaser (1969) offers a general mstructlonal model whn:h he _presents
as ‘a_sequence of six operat*wns, all of w}uc_h c0md be subsumed under / :
, _ : r
can be implemented along a continuum of varying degrees of automation, =*
it is ..suggeste'd that "automation can be a significant aid to the conduct

of ah indiv%ldualized system and to the collection of research data so -

“that the system can be improved (Cooley § Glaser, 1969)." For these

authors, (MI is conceptuahzed as a means of mplementmg those opera-
tions which characterize an individualized instructional model.

_ Still within ‘an individualized frem“ework, Jerman (1970) offers a =
slightly different formulat_ion from that discussed ebo've. This .’formu; .

lation regards (MI -4coinputer mediated instruction--as being closelyl :

related to the concept of multimedia instruction. The most important

1distinction between the two concepts is that in computer-mediated'

mstruct:.on, the sequence of top1cs nmst be under computer control ,

-t

even when the student is off line. The funct10n of thls system as

VY G\r% "
B ¥
iy X
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wsualized by Jerman is' to \.‘g@&) 1htroduce a topic, (2) test 3 pre-
| scribe @propriate off- line materials for study, (4) review the off-
lin ter1a1 (5) retest, (6) report to the teacher, and (7) 1ntroduce

a new topic, etc.

rd

Perhaps the most 1nc1u51ve conceptualizations regardmg M have
' been formulated by co- 1nvest1gators at Florida State University. ck
. ,(1969) describes (MI as:

The overall management ofi leaming matenals and evaluation of .
the students who are parthupating in a training program where .
the instruction is not primarily conducted by the computer, but
. through the use of o'fﬁer types of self- 1nstructional materials.

en (1970) mcludes the maJor educational functions of (1) informa-

‘tio retrieval, (2) sc1e‘nt1f1c computing, "and (3) computer support of

instruction within the broader concept of an information management
system The last of these major fmction,s,“viz.j, computer Ls'upport,of'
instruction encompasses QMI, conputer-assisted instruction (CAI)," and
leaming smulations Purther, it is Hansen' s contention that I
offers the msWhiw model as ‘well as the greatest potential
for subsuming the otherftwo types, i.e., CAI and learrung simulations |
(Hagerty, 1970). - o o

The most significant aspect of FSU's. approach to CMI,isbthat the
majority of the diagnostic_ evaluations and remedial prescriptions occur
within a computer terminal-oriented interaction betw"een the student and
-the MI system. This techruque msures real-time mformation exchange
‘uetw'een the student and the system as well as Jmmedlately providing
}the student with his next learning assignment. Thus, the interactive
terminal is the vehicle by which the Lindivi‘d,ualization process u_nder

B
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The Navy definition of OMI is found in OPNAVINST 1500.39: "A
systan in which. a computer is used to route a tralnee through a series , '
of instructional materials, presented by arlous media, so as to be
best suited to his partumlar ‘needs and ab'11t1es " The 1nstruct10n
also, defines key words and terms such as " ralnee " "1nstruct10na1

material," etc., in such a way that the.c

1ete def1n1t10n is contalned

-within the instruction .(TAEG, 1974) .

T

2.0 Civilian QMI Proj_ects

ngect PLAN Project PLAN (Program £or Learmngg in Accordance

with Needs) was or1g1nated in 1966 through a joint venture involving
the American I'nstitutes;kfor Research ,-the Westinghouse Learning Corpo-
ration, and twelve school districts throu'ghout‘the country (Flanagan ,
119‘70)'. ‘It has now spread to 24 cities inuolving 20 000 students
(Rogers, 1971)" A . . | r'
" The nmposed functiony of the new educational program is to’
provide a flexible syftem in which the . student can be assisted
~ to take as much responsibility as possible in the planning and
carrying out of his own educational development (Flanagan,

1970, p. 2). ,

The five major components of the PLAN system are: (a) a set of
educational objectives; Cb) learning methods and materials; (c) evalua-
tion; (d) guidance and individual planning; and (e) teacher development

" (Flanagan, 1970). ' | |

" The role of the cor@uter in PLAN involves a great variety of
functlons The computer processes the dally tests taken by the students
and prov1des prmt outs of these results for the teachers. 'I'hese data & |

~are used to constantly update and revise the student s program of
% ] ) -

, *
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studies. A weekly,status report is also provideci. In addition to the,
bdaily and weekly processing ftmctions the computer assists in regis-
tration of .the student and in the actual plaming of hls course of
study R mcludmg the placement of the student in the program of stud1esl
estabhshing\a.rtfuota in terms of numbers of modules to be completed,

" and a selectlon of the actual modules of mstructlon to be received by
the student ((Flanagan, 1970) The éonstant updatmg and revision of
=tudent data and the plammg and prescr1pt1ve usage are critical

features in makmg thlS type of computer apphcatlon Rractlcal. In

.
_ an effort to facilitate the flow of information to and d from the computer,
each of the Project PLAN schools has recently. recelved a terminal ~
t_hrough which the teachers can interact directly with the computer ‘
(Rogers, 1971). o | S | .
System Development Corporatlon/Southwest Reglonal Laboratoxz
WOrkmg oeutside the realm of individualized uLstructlon but de51gned \: M i ;}lﬂ

to a_551st teachers in a traditional elementary school setting achieve .
a measure of indAividualizatim'x, a QI _effort was originated under the
joint sponsorship of the »S};’stem Development Corporation and the South-.
west Regional Laboratory for E'ducational-_ Research and Devélopment
(Silberman, 1969). This OMI system was designed to help the teacher
moniter the progress of the stixdeht-s and make decisions as to the pace
of instruction, the ‘groﬁping- of children, the sequence of 'lessofxs, and
the individualization of instruction.L;The~four primary componeﬁts of
the mfomaflon management system are objectives, tests, reports, and

prescnptlons It helps teachers by providing information about each .

.child's achievement, suggesting activities to help a pupil understand
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' a lesson, and g&ov1d1ng a framework for maklng dec1s1ons on classroom
management, (Geddes & Kooi , ;969)

. ‘ Ind1v1duallX_Prescr1bed Instruct1on Perhaps the most far—ranging
L

\ effort in the MI field was the Individually. Prescribed Instruct1on .

| . (IPI) profécf/1n5t1tuted in the Oakleaf School System in P1ttsburgh by
| the Learning Research.end Development Center of the Univers}ty of
Pittsburgh. The IPI.program is based on an instructionial model con-
sisting of the following sequence of oberations:

. + 1. The goals of learning are specified in terms of observable A
student behavior and the conditions under which this behavior

_is to be exercised,

2. Diagnosis is mﬂ§g4g£ ithe initial capabilities with which the
learner begins a partlcular course of instruction. The capa-

/ . bilities that are assessed are those relevant to the forth-

/ ' coming instruction.

) 3. Educational alternatives.adaptive’ to the 1n1t1a1 prof11e of
the student\are presented to him. The student selects or is =~ -
assigned one™f thesd-alternatives.

, monitored and continuously assessed as '
the student prodeeds to\leam.

5. Instruction procgeds as a function of the relationship between
measures of studeént perfbrmance available 1nstruct1ona1
alternatives, and’ cr1tezfp of competence.

6. As instruction proceeds, data are generated for monitoring

+ and improving the’ instructional system (Cooley & Glaser, °

2

. - 1969, p. 96). ) 4
L Automation is not a prerequ1s1te for the 1mp1ementat1on of ﬁﬁl\
\\ ) IPI model, and the project 1n;t1a11y operated in the nonautomated form
\ much as it 1s_belng used in school systems across the country at

present (see RERS Reports). After three years of operation in the
%~_nonautomated form, batch-process computer capabilities were added to -
\ the program in the form of a Management Information System (MIS).

There are four major functions wiich the MIS can provide in an

individualized scheol: (1) collect data; (2) monitor student

progress; (3) provide prescriptions; and (4) diagnose student diffi-
« aulty. These functions have two primary objectives: to increase %&

«
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‘projecl‘txw}dch has existed in a nonautomated form, has moved to batch-
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the effectiveness of the model for individualizing instruction

'and to maximize the“productivity of the teacher operating the

IPI system (Cooley & Glaser, 1969, p. 106).

Through supporting the\ IPI instructional system with the functions
of the MIS, IPI/MIS has beer shown to be one of the leading proJects
in the research and mplementatlon of md1v1duahzed computer -based

4
instruction. Cooley and Glaser (1969) admit that a shortcoming of the
IPI/MIS system is that each school has only one terminal, and it is'not

in the classroom: They. spéulate that the next step in the development

of IPI/MIS is to add classroom terminal 'capablhty so that both students

and teachers will have access to computer términals. The paper on
computer-based testing by Ferguson (1970), an associate of Cooley and
Glaser, indicates that IPI/MIS is moving in £hat diurect‘:lon at the
preserit time. ’

. Thus we can see that IPI/MIS is unique in that it is the only

process (MI, and is now moving into the other OMI mode, which was earlier

described as t@nmd QMI.

Instmct% Management System (1MS)
Coulson (1969) reports that the primary purposes of the computef—

-~
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assisted instructional management (CAIM) system are to help the teacher

' monitor student performance and make management decisions about meeting

each student's instructional needs. The instructional process is not

| managed by computer but by a teacher who is aided by information provided

by a computer. The computer is not used as a teaching device and does

not commmicate directly with the student in any way. ‘
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The initial IMS effort at the first grade level provided the
following .functions-.

1. Couree objectives were .specifically defined and measured by
multiple choice tests which were optically scanned.

2. The directions for takiﬁéjiheftest were contained on audio
tapes and were administered on an individual basis 'tht;ough headsets.

3. Tests were collected twice each day and were automatically
e'VaJiuated against irxastery levels for one or more behavioral objectives.

4. The teacher received computer prescriptive print-outs for each
student the following morning at the latest.

o

5. SQ’ary reports were prov1ded per1od1ca11y and/or. upon request

Functions are also being developed w}uch‘ will provide comput
generated exercises where existing materlals were found to be mZZqNate
Dr. Coulson noted that there are several advantages of the Instruc-
tional Management System over tutorial Computer:Assisted Instruction
(CAD). Fx ting resources can be utilized more effectively, and
neither major reorganization of the classroom nor large guantities of ,
new eq nt or lnstructlonal material are required. CAIM can be
mrplerﬁ: much more speedlly than CAI in most schools. Where indi-
vidualized study materials are used, the feedback to the student may
compare favorably with that provided by CAI. CAIM is designed with
the teachéf as'?fts hub , thereby posing less of a threat to the teacher
than CAI. The most obvious advantage of CAIM over CAI is its cost.
General estimates indicate %hat CAI is ten to fifty times more 'expen-‘
sive than CAIM. | ‘ |

{
The three minimum requirements of a legitimate CAIM system are




defined as: .

4

1. The system must measure student performance at relatlvely
short intervals.

2. Evaluation should be tied to a set of specified learning
" objectives which are defined in behavioral terms. '

3. Specific remedial action should be' recommended to the teacher.

Florida State University's Computer Managed Instruction Proiect

According to Hansen et al (1973), throughout the duratlon of the
Themls/ONR contract there was a concurrent set of investigations in
computer-assisted instruction (CAI) and compUter-managed instruction
'(OWI). The primary porpose of the investigations of QMI was to deter-
mine its training effectiveness and associated cost benefit outcome in
comparison with CAI and'other more conventional means of instruction.
As pursued at FSU, computer managed 1nstruct10n 1nvolves the fo110w1ng:'

1. diagnostic assessment and the assignment of- 1nd1v1duallzed
learnlng prescrlptlons ‘ , 7 .

2. the use of CAI for practice and remedial purposes,

3. the use of simulation fef role and decision4making training
~ purposes, o

4. the use of the computer*for ease and objectivity of curriculum
development and | |

5. the development of a record system so that’the 1nd1v1duallzed
training process could be effectively monitored and managed.

Within this MI conceptual context, a number of studies were

pursued. All of these gtudies indicated that OMI at the collegiate

426
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“level is highly feasible, cost effecticg; hhd provided for leaming
results sihilér to CAI. However, due to the masterﬁ ievel leaming
app‘roach utilized in the instructional materials, the relationship of
individual difference variables to léarning'rate-ot performhnce was {
moTe limitedx‘ Where, extensive media and. recitation sections were used,
the effects qf indi;iépal-differehce variables seemed to be more pré-
nounced. Finally, learning attitudé toward the ihstructional materials
~was quite positive and could be manipulated by the form of training.

In turn, investigations of CAI indicated thgt it is useful in a
number of technical training areas. It proved.eépecially useful for
dynamic graphics such as founa in engineering dynamics. However, while
CAI was shown to be viable in areas like chemistry, the results did
not tend to exceed those found‘in’CIﬁ. ' voN

It is 1mportant to note the fact that the development process for -
~C}ﬂ whlle not quite as demanding as that of CAI, still was considerable.
The dependency on a sound training model, formative evaluation, and
reffective monitoring of students in an individualized mode seem to be
the critical factors in the design and implementhtionpof MI.

Fram this, conseqﬁently; the following research generalizatidns}
can be derived: |

1. Términal-oriented computerlmanaged instruction has been shown !
to be more effective than conventional instruction and less costly‘than
computer-assisted instructiof® )
2. The most %ighificant gains in the quality of instruction have

not necessarily been due to the use of computers but have been through

the implementation of systematlc approaches to the training process




, required for app11cat10n of the computer

3. Although the computer prov1des the 1nstruct10na1 developer
- with more information about the instructional process than Vhas\-b.een .
available, the revision process remains the least well understood ‘and -
utilized component of the systems approach; however, the provision~fof .
systematic, reliable da;a now allows us to turn our attel;xtion to this
‘problemA.

4. Interdisciplinary collegiate developrﬁent teams will not
necessarily produce better computerized instructional materials than =~

-

‘those produced by conceptually integrated teams.

.

3.0 Military Applications of QOMI

<
Fletcher et al. (1975) reports that there 1s a var1ety of resea ch

development, and mplementatlon effort m the three services which
include CMI The Army Computenzed Tra.mmg System (CTS) and Air Force
Advanced Instructional System (AIS) will have CMI capabilities. How-
evér, these systems may be limited in their QMI appl-icaticms because
they are designed to permit rapid respbnse times to student inputs,
and they may provide insufficient file support for same tybes of QMI.
The Cornputer-.t\ésis.ted InStrucfioh Study Managergent System (CAISMS)
(University of I1linois) also includes both CAI and QM.

A six-month analytical stirvey and study was conducted by the
fTraining Analysis and Evaluation Group (TAEG) of the Naval Training
 Equipment Center. The principal conclusions of the study (Middleton,
Papetti, and Micheli, 71‘974) are quoted below: |

L g Ldd
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13, There is no alternative for the Navy but to go to CMI

if any significant number of its over 4,000 courses are to become

self-paced and individualized (which is the trend of current
educational technology)." (pff63)

'"b. Preliminary tradeoff analyses made during this investi-
gation reveal that a comBination of minicomputers (strategically
located to, perform the routine tasks of (MI) and a central
camputer system (for high lével management information processing)
is more cost effective than a single large-scale centralized

camputer.' (p. 63) :
"c. A minicdmputer for small, rez;;g’éigz;;:\is feasible....
it is proposed that CMI training in r e sites be linked

together via land lines. In this concept, a greater number of
managers and students can utilize the capabilities of CMI and

~have a more“eo§t-effective system."" = (p. 64)

"d. The use of shipboard tactical ‘computers for managing
individual training has long been desired by the training commu-
nity. However, numerous technical and logistical problems, as
well as priorities placed upon the use of shipboard computers by
higher authorities k6 have allowed relatively little training via
operational computers aboard ships .... the state-of-the-art is
advancing at such a pace in the mini- and micro- computer field-
that in.the near future the market price for these systems will
be such that it will be economically more advantageous for ships
to have a dedicated system for education, rather than implementing
a retrofit 'program to use operational equipment and computers for
eMI.'! (p. 64-5) ' ) '

v ALD
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 APPENDIX B
. MEMPHIS STATE UNIVERSITY
COMPUTER-MANAGED INSTRUCTION SURVEY
INSTRUCTOR QUESTIONNAIRE

. PThe purpose of this survey is to obtain the professional judgment of
instructors concérnipg the Navy's (MI program. The. information from the
survey will be used describe Instructors' perceptions concerning CMI
and to determine needed improvements. . The results will provide the basis
for further ‘plamning and substantiation of the Navy's OMI program. ]

. TS

Please respond to the itefis as accurately and honestly as you can.
ﬂ%i{/;esponses will be confidential; you are not asked to identify yourself
on the questiomnaire.. Hopefully, the items on the questiopnaire are clearly
stated. If you have difficulty with any of the questions, you tan contact
Dr. Clyde Smith (Base, ext. 5429 ; Outside, 872-4976) . ‘ :
S e e . :
“Thank you for your assistance.

Part I. Demographic Data

1. Age a. Less than 21 d. 31 - 35
, b.o21-25 e, 36 -40
¢, 26-30 £. over 40
2. Years in military
a. Less than 2 years c. 6 -10 years
b. 2 -5 years . d. more than 10 years
t . .
3. Status (Present) ‘
| _ . a.. Enlisted d. Civil Service
. b. Warrant .e, Other h
c. Commissioned A !
4. Years experience with computers
~a. Less than'1 ,d. 7 -9
| b, 1-3 , e, 10 or more

c. 4-6

b
&
J
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5. Present educational status

a. did not finish high school d. college d1ploma -

b. high school diploma/G.E.D. - e. advanced degree

e —— s

c. some college experience

. 3

Part II. Oplmonnalre -

Check mﬂv one answer for each question, unless othemse mstructed

In comparison to all of the trainjing inm“which your_ semcells currently
engaged indicate the extent to.which you think it is using computers
to assist in the instructional process. .

N

a. 0 - 5% S d.21 4308 b -
b. 6 - 105 . e. 31-50% Y
c. 11 - 20% f. greater than 509 ,

With regard to your answer to questlon #1, to what extent da_you feel ~ .
computers should be used to assist in m.structmn" ‘

=

. a. much more than now . d. sllghtly less than now

. —

b, :“slig‘h.tly more than now~_; e. much less than now
c. about the same as now. | : S
. | Projecting to 10 years from now, how do you think the extent of )
computer usage in instruction w111 conparg to today's W ‘
_____a. much more . _____d. slightly less .
______b. slightly more - _____e. much less - ”
c. about th_elsamel ) N ‘ \

. To what extent do you agree or disagree with this statement: "As far

as.the military is concerned, the feasibility and effectiveness of
MI are no longer in question. Our goal now is to find the best ways
of mplementmg computerized instruction.'

‘a. strongly agree’ - d. disagree

P P

b. agree : ‘e. strongly disagree

—— ———

C. no opinion

B
4 “LD ._AI . ) -
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5. What do you perceive to be the two most significant problems (or
. .- barriers) relating to the.present use of computer .technology in
. military training? (Check, two) :

~ a. coost , N d. -insufficient hardware
) technology - - o
b. instructor attitudes - e. organizational clima\te(
. . : - o )
c. student attitudes @~ °  f. other ‘(specify)

a——————

—————

6. . Given a choige, which one of the following instructional modes would
you prefer to use for the courses in which you presently are involved?
a. conventional mode - d. programmed manuals SN
’ " classrooms, blackboards, ' v
_ textbooks, etc.

B b. M o _e. other (specify)

h c. tutorial CAI o , o .
. : -2 i . . : S
7. What type of student do{ you feel benefits most from computerized

~instruction? , S ‘ , A

a. above average in learning ability

b. average 'in Tearning ability
o ‘-\ﬂ“\‘.' ‘
c. below average in learning ability

L aat

d. all benefit about the same

8. How would you evaluate the ‘influence on learning outcomes of instructors

in QMI compared to the influence of conventional classroom teachers?

a. considerably more influential d. slightly less
. - | T influential =
BN b. slightly more influential . ____ e, considerably less
) . o influential

c. about the same

9. Indicate your reaction tp the following statement:

""Izdilit'ary training today’is still very labor intensive. In the fiture,
" the augmentation of instructors by machines, such as computers, offers
“the most likely alternative to increase productivity in graining."

.a. strongly agree . d. disagree‘
. . . 3 . ‘
/b. agree v e. strongly disagree
c. not sufe ' o
i

e
Y
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10. Indicate your reaction to the following statement:
"In the future, motivation for enliéting in the serviéé could be
inéreased as a ‘result of modern training mathcds such as computer-
based instruction.' o
~a. strongly agree d disagree ,

b. agree ' ) e. strongly disagree

e——

C. not sure

11. In your opinion, which one of the‘follcwing activities requires the
- most time and effort from the 1earn1ng supervisor’

-

___a, baSIC adm1n1strat1ve responsibilities |

b. answering quest1ons from students

c. providing remedial assistance~w | L }f //
T . d. - -counseling students . | _ .

e. 'disciplining students ' e

f. othe:; (specify)

12, What are Ehe top three benefits or advantages of (MI? (Choose 3)

T a. It saves time.
. b. It saves money.
c. It produces quality instruction. s

“d. It is favored by students. )
’ e. It has thgtflexibility to handle varying tiéiqéﬁg‘loadsa
f. If reduces the dropout rate. ‘
g. It offers greéter’unifbrmity in the quality of training.

= .- h, ,Itxprov1des greater assurance that ‘educational obJectives
“will be met

Y
W

It is adaptable to 1nd1v1dual dlfferences.
jo Oﬂwr(qmufﬂ o : L o

g T
e
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‘What two categones of personnel are 11ke1y to benefit most from CMI?

(Choose 2)

-~

a. enlisted men learning en‘try level skills
b. enlisted men beyond the entry level |

7
c. cadets R

d. officer cax{dgjdateé

e. officers at the basic or advanced level

f. other (specify)

Recent official surveys indicate that: '"Compared to the draftee,
today's typical enlistee has a lower educational level, is several
years younger, and tends to sign up for'a umit of cholce which allows
units home on weekends.” Therefore, training by (MI will be more
appropriate than conventlonal methods

a. strongly agree 'd. disagree
| «b. agree T e. strongly disagree
C. not sure ~

Select one or more ways in which you think instructors workmg with

- computer based training systems, should be selected for asngmnent.

-

I;art

1.

a. according to prlor knowledge of computers

b. accordmg to prior teaching experience

1

c. because f.hey volunteer

[}

y d. according to MOS, AFSC,’ NEC, or sub-spec1a1ty code or
‘sk111 1dent1t1es

e. according to personality and attitude test scores
# f. without too much emphasis on any of the above, but more
according to availability
'fII'. Open-ended Questioris d

Please try to make your answers brief and concise; if p0551b1e use a
few key words or short sentences.

How important is the role of the instructor in a QMI system?
N o Ji il

<m
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. How successful was on-the-job training in preparing you for CMI?

.  How useful ers Instructor Trammg School in prepanng ‘you for your
~QMI functions .in the area of:

a. instructional techmques '

'b. instructional materials
c. testing

d. Instructional System Development

What proportion of the students in your QM1 program show some endence
that they are not really trying to succeed” -

.

what techniques do you use to motivate students when using CMI?

Overall, how successful has QMI implementation been in your training
program?

-

Has OMI increased the productivity of-your training program?

[

‘How successful is the (MI system in achieving instmctional objectives
of your training program?

What are the most successful features of the CMI system as it operates‘ '
in your training program? v
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10. What are the least successful features of the COMI system as it
operates in your training program?

-~
11. If you have any additional comments (a word, a phrase, a sentence,

or\more) about (MI, please write them below:
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